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f. Dr. MacCulloch on the Limaioru (^Clunie, tn Perthshire. 

A more nattow mass of overljing trap occurs in the vici- 
nity of the place here in question ; and to this may be traced, 
not only the vein which forms a principal part of the interest 
of this communication, but many others which exist in the 
same neighbourhood. To enter on all the interesting circum- 
stances which are visible in this district^ and which are con- 
nected with this trap, would require a much more exten&ive 
detail than is here admissibly, and would interfere with the 
more particular objects of thk paper. They must therefore 
be reserved for another opportunity ; and I shall only briefly 
remark* that, in many places, it presents those interesting ap- 
pearances which I have described in the Geological Transac- 
tions as occurring in the hill of Kinnoul, as well as others of 
t no les^ impprVant nature, which are noticed in my account 
oC the Western lalands. 

fielween the argillaceous schist and the cohgloinerate, 
vMch in general fqUowa it in immediate successioE^ there are 
to be seen interposed, ia this neighbrnirbood, . one. or mbre 
masses of a calcj^ireous rock, of which that quarried at Clunie 
forms the leading object of this commumcation. I have said 
ime or moi:^, douhtingly; since it has been exposed and quar* 
fjcid in two places, and there is no mode of ascertaining w1te« 
Uier these two are independent masses, or parts of the same | 
and whether or not, similar ones, yet undiscovered, do nol 
fxist ia the same line* While it has been sometimes too ge^ 
9€raUy concluded that any given stratuip was prolonged 
through a considerable space, sucU appearances have been 
iupposed to arise from a partial exposure of a single bed ; and 
strata of an indefinite extent have thus been- laid down, whevt 
fMnly sepan^te and independent masses existed. In this way, 
the existence of a mass of limestope at the lake of Cltmie, 
would lend us to suppose a bed of calcareous rock oohtinuous. 
ly interposed between, the schist and the conglomerate. I 
bays already itt»tioned that these are generally in contact; 
and. when the limestone shall be described, there will be fur^ 
ther reasons iqpparent for concluding that it is a detached, unt 
stratified, and iqdependent mass. Whether the two masses 
ibove alluded. ^to are one and the same, is a matter of less 
consequence ; and as the appearances which attend the smatt« 



Bn HacCuIIdcIv on the Limestone of Clunky in PertKMre. i 

^r one are of little impbrtaoce, 1 shall pass. it over altoge^h^i 
and limit (his description to that which appears at Clpnie. 

This is to be seeti near thesoiithem angle of this picturesqv« 
and pleasing lake, where it has heen qoarped to a considerable 
extent ; tio less,to the advantage of the geologist than to thf 
improvement of the agriculture qf this fertile tract of country. 
By means of this quarry, ready. access is obtfiined to al{ th^ 
peculiar circuhfistances which distinguish the rock> and the 
greatest facility is^afibrded for the selection and comparison of 
specimens.' On one side also its termination has b^ep tnHred* 
since the limestone to the eastward ha3 been exhausted by, thq 
opierations of parrying; and thus the additional reasons, to 
which I above alluded, for supposing it an insulated mass« ar« 
apparent. A sketch and section (see Plate I. Figs., I and 2.^ 
are subjoined to. facilitate the apprehension of the circum. 
stances, which attend it. 

It will be seen that at the eastern end it is every where sur* 
rounded by the conglpmerate, but its termination westward 
i^nnot be discovered. That part which lies on\he northern side 
of the trap vein at this point has been exhausted as far as ft 
has been exposed; and the ground does not admit of its being 
traced beyond the quarry in a western direction on either side 
of that vein. On its northern side a portion of clay-slate ap- 
pears, I^ut immediately separated from it, as well as from the 
conglomerate,' by the trap vein which has made its 'way be- 
tween the two; afterwards crossing the body of the limestone» 
and being lost in the conglomerate ; since here also ithe ground 
does not permit it to be traced any further. Such are the 
most obvious appearances. 

In examining the relatiotis of the seteral rocks, no other 
evidence than that of proximity can be adduced, of the con. 
nexion between the schist and the conglomerate, which have 
already been shown to follow each other in a regular and cpn- 
Bected manner throughout the dil^trict formerly mentioned. 
But from that general fact \re are entitled to copcliide, diat 
th^ point under examiQat]k)n is one of tho^ irhere the com* 
mon boundary of the schist and the conglomerat^e exists; and 
thiit the deficiency of connexion) in this place arises, partly 
from the fbnis of the ground, partly from. the disturbance 
whieh attends Ibe trap vein, and perhaps also in some degree 
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ffpm Ifae casiial occurrence of the inflepei^ent catc^reout 
vpcfc. It is not 8Q ^asy to determine the precise position of 
the limeatone with respect to tbeee rocks^ but I must premise 
that it bears no mark^ wjiateyer of regularity or stratification^ 
It is an irregular mass, dispUiying every where a, set of hete- 
rogeneous forms divided by natural seams in various intricate 
directions, curvilinear as well as straight; find breaking, whet 
tber naturally or artiiiciiiUy, into those shapeless fragm^its 
which are characteristic of many crystalline limestones^ some 
of which are found in the primary strata, while others, as I 
bftve shown in my account of Sky, appertain to the se-* 
condary. Its abrupt ^rmination in the conglomerate at it$ 
astern end, serves also to prove the absence of a stratified 
disposition. ^ 

^ Itjias been shown that. the trap vein prevents its rebtioi|. 
of the limestone to the schist from being examined ; but it 
can be readily compared witli the conglomerate on the oppo- 
site side. Thfit rock is here decidedly stratified, and is seen 
lying above and to the south of the limestone, dipping south- 
wards in an angle which cannot well be ascertained, but which 
seems to vary from twenty to thirty degrees. At the contact 
of the two there is a mutual penetration of parts ; the lime- 
stone first containing scattered fragments similar to tho^e 
wbieb form the conglomerate, and which, by their gradual 
nceumulation seem to cause it to graduate into the latter ; ,not, 
however, preventing us from perfectly distinguishing the one 
rock from the other, although the conglomerate also contains 
^ome calcareous matter at its junction.. 

It is plain from this description, that the limestone is, in 
one part, decidedly foUo^^d by the whole mass of conglome- 
rate, and consequently of sandstone, in regular ord^r ; while 
no stratified rock is interposed between it and the schist. It 
lies therefore between the two ; and were it determined to be 
a prolonged stratum, we should have had a bed of calcareous 
rock interjacent between the schist and the secondary strata. 
But this part of the difliculty does not remain to contend with, 
aa I have already shown, and as is still further confirmed by 
the circumstance tfaitt,' in another place^ it is entirely involved 
iki-lhecongtoB^erate 'Vye jnust therefore conclude that it is 
a solitary and independent masa^ lying ifk an oblique direction 
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iprith r^ard to the sehiBt aiid the ccmgtbtnerate^ er rather irfe^- 
gularlj, and, as it Were, accidentally iatruding at tbeplac0 
where these two more regular roeks meet If its porition in 
this rei^pect is singular, its analogy to the mUarly irregular 
Hfasseis which are found in gneiss and in micaeeous eehiet wil| 
be apparent ; and if we are unable to explain the origin cC 
the one, we are no less at a loss to assign that of the other» - 
< Under the circumstances described, it will be aAed Wbe^ 
ther this is a primary or n secoiidary limestone. This qiies^ 
tion appears not to require an answer. There has been a- 
time when its irregularity, and the absence of the stratified 
structure, would probably have decided its place amopg the 
prinlary rocks, or at least among those which have bees 
oalled tf'anntion ; but Ss 1 have, on other occasions, showil' 
that the aame characters are found among the more deddedly 
secondary limestones, it is an insufficient ground for judgw 
ipent : its natural history is not the less int^Ugible, and may 
perhaps be more useful, if divested of such systeipatic views. 
]. The mineral character of this rock is at opce valHotts-and 
remarkable. In its simplest form it is of a grayish, yelbwisln 
tff dirty- white colour, rarely green. In fracture it displays 
almost every variety, the crystalline, the eoocboidal, the. 
splintery, the large or small granular, and the earthy ; whiles 
in composition, it equally varies. Specimens of the purest, 
carbonate occur ill some places ; while, in others, it contaios' 
silex, argil, or magnesia, separately or mixed, and to such M 
^tent that it almost loses the character of limestoqet ' Jt is 
scarcely necessary to add, that its hardne$S' ao^ specific gtn^' 
vityj as well as its economical properties, undergo correspond* 
iQg variations. The effects pf these combinations are abu^-^ 
4Antly obvious in examining its produce at the kilns ; where 
various glasses, frits, and porcelaiii'like products, are found 
rejected by the burners. 

Besides these varieties of composition, it contains many in^^ 
dependent substances, dispersed throughout it in concretioqs, 
or in fragments of different sizes. The most numerous of 
these are the fragments of the primary rocks which constitute 
the conglomerate, and which are princ^Ily abundant near 
the places of its contact with that rock. In most of these the 
ifoii is. highly oxydated, and of a red or purple hue ; and si« 
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takhf nppnsLvaiaOMf, both of okidatioti uaii rottenness^ are ap. 
fkreiit, I in^y:add^ every where in ihe i^iiinity of these junc^ 
tions. Frbfb tbhi adttiixture many pa^ts of the rook ^ay be 
oonsiderM as a bredtia with a calcareojiB base ; but there is 
always a gradatibn between Ihe conglcHBerate and the simple 
nock, without atiy ihdi<c^tions denating a separation of. the 
two, br Ik line df stratification between thetn. The limeston^ 
itself appears also to have been, in some places, broken into 
fragiHents and reunited ; .and brecdated masses, purely eaU 
ektetis, are thus dispersed in various parts of it. 

Besides the fragiaents now described^ of which many, from 
tlUe degree of their decomposition and oxidation, possess the 
dharacters of burnt biay, nests of a fine ^verulent soft blue; 
day are to be seen dispersed in various parts of the pure' 
llttiestone at codsiderable distances from each other* l*hese 
vary, from the size and figure of an orange, to pieces of many 
feet or even yards in extent^ and are both perfectly defined, 
and readily sepaiable from the calcareous rbck. Other, frag-. 
Bients of a sifbstance less easily defined are also abundant, ai^ 
they occuir principally in the vicinity of the trap. l*his is a 
jliufpte day, containing mulch irbn, having often the aspect of' 
serpentine, until it is broken, when it falls into ppwder ; ap- 
pearing, Hke the ironstones, to have decomposed iB^uoces• 
sive crusts; It is either found in distinct nodules, tn ii;rregu- 
for veins, or in shapeless masses ; and is sometimes accompa- 
nied by agreed earth, resembling at tithes steatite, and at 
others the green earth or chlorite of the trap rocks. . This 
latter mineral is also found, in some plab^s, in considerable 
abundance, of a slaty or laminar form, confusedly intermixed 
with the limestone, so as to give the whole a green tinge, and 
to coiftceal the nature of the rook, from wbidi it cannot, 
pVing to the intimaoy of the admixiture, be separated. la the- 
rifts there u also to be seen fi«sh-coloured and platy sulpbat ^ 
€f barytes ; and, in larger cavities, the dog-tooth variety of 
calcareous spar is found crystallized in considerable abun- 
dance. But the most remarkable of the independent minenils 
fhund in it is chalcedony,, or agate, as it may perhaps more in- 
telligibly be ciEilled. This is of a yellowish red hue, and isdis- 
persed throughout it in- various places*. It has the usual, as- 
p^t and semi-transparency ef the coraeliaQs, but. is rarely 
jbund in distinct nodules. It either forms ramifying veins 



«M f€ti^thitkHt»5 or 4» dH^bl^ ih a gftitfulMrfjr ag^gatted 
liJlR^lliet klfiiid dlefitt^MM^^ or ti«^ It attoutbes thft UppekrlMk 
X>f llirfeit¥eguto K^oAcMioils, which, fit the edges, beeom^ 
gradaally broken and dispersed among the Biirroonding rot^ 
'This t»lnei%l'iB iM ft^e^sarily dbMeeled eitMer #ilh the trap 
^r'with Vhe conglomenAfe bocmdaQrjr, but is ibutid indisarimi- 
%n€^hf ei^ tn the central path of the Mck, from whUeh k il 
Always ea^My di^tngtiiahed b^ Ae cobti'ast of their respeetit^ 
(6tit6iik*& GndfiB of transpar^t tq[uart7 nay Also be here and 
Vhere observe, and so nbited to the sbrrounditig maCeriiiK 
that, where this £» ))ttre, they are'n6t readily distinguiAied 
ffbvtk thte carbonate of Hme. The other peculiarities vinbia 
% iW lifhestbne mil be noi^ inteUigibie when the trap TeiA 
htis been deseribcsd. • 

' The general position of that Vein ttiaty b^ comprehended 
Adih the sk^chi V^s of a similar iubstahce are found ki i 
torrespouding direetion on the ocM*tb sidie of the lake ; and ft 
IS possdble that the present is a prolongation of one of them; 
ft is todr^ likely,' Ifowever, to be dislfaiet, and, like them, a 
prcx^s ft6m the grekit superbiiciinlbent fimiss) of which indeed 
the evidence seems' suff eiently dear. It passes through th^ 
Viimestone in a carved dKrectlen, as m^y be seen in the plto, 
^hicc^edkig fiM fioin the nottb, and then incliniag towmls 
th6 west. It i^ erect in positton^ but not sufficiently evth 
tut) t*eg:ulAtt& admit if its iticHtoation being statted. For tM 
Utne reHisdn its thickness cantet be assigned ; b^t it mky h^ 
Md to V^ry from thi^e or four yards to thirty or fiirty. Th^ 
i]pjp%r pdrtion of tb^ Vein, Im will be seeh- by the sketish, over- 
lies, ih tonie toeasare,' that todc whicb k merely int^rsecteii 
by if^ 1ow# ohe ; iindependently d which it ramifies, seddii^ 
off bJiEincheir ¥ito the' limestone. ' it is 'a inasaive rather than 
k laminated v^.^ In its general structure it may be ciafiedd 
^ireehstone,. since thkt term haH cotomonly^ been used in a very 
lax senses btit bo fel^r can be detected in it by the eye, the 
%h6te appearing an uniformly bfadt granular inass. ^h^ 
fnagififyin^ glass, however, discovers the fel^pAr,- which, fibnol 
the blackness of its Colour, is Otherw&e* easily codfoundMI 
^lk the hornblende of thie compounds in niaby placeil» it 
betrAyii is tendency to decempote into laminated- spheveiaal 
ibrths, an appMflmee mulch ico tainmekitt} tefpAe iidtice. 



wttreitoot here pttticukriy eoBspiciMMis ffom the infaiii^ 
netii of the coftorelioiisi moA the amg^r eitet produced by 
iMr aceuoniitttioii ki tbdife piu^s of the toeh where di^y 
gbound. ^ _ 

; But the mo^ kit^restiog cireumstaoiee in itii eompoflitiea, 
ItidqpeiideiiCly of the cbeiige of sobstMioe which it iaid«rgoc»» 
^f t^ existence of tpeeukr iron. This mineral, howeyer^ it 
leonfined to one^rt of the vein ; bur, where it does oeoiuv it 
tsebmidaot. It is in scales of diffiecent dimensions, rax^ly 
ttoeeding the quavter of an inch, and irregularly intermixed 
in tile rock. In general, those |9lates are without definitie 
ANnn, but they are also to be found regularly cr^ystidltaed; as- 
suming the most cottMSott figure presented by vokanic i^iesi- 
mens, namely, that of a table, or a rery short hexagonal 
prisn,'of which two opposed sides are much longer than the 
other four. This fact is^ valuable, as tendmg to a^^roximat^ 
in^another point, the rocks of tbs trap fiunily to the prodoets 
of ^sting toicanoea. 

. The greater portion of the rock is of a' moderately course 
granular textnne, beoomiog finer as it approadies ^ear to the 
idge of therein. Here that change commences which forms 
the most interesting part of its history. The first step is the 
inquisition of a finer texture, with a structure approaching 
hf degrees to the laminar, and which gradually becomes more 
dbtinct to the very edge of the vein, where it frequently apiita 
off by the pitigress of decomposition into lamia®, resemUing 
on a cursory view a black siiate. Thes^laminse are often inp. 
lersccted by other cross fissures, ^Itvidhig the whole into cuw 
lioidal masses, mMeh somecsmes decompose still ftirther into 
qpbefoidal fiorms. Durii^r' ^1^ approximation to the edm^ 
nous boundary, and wbedher the laminm are present or not» 
the texture beoonies gradually finer and softer, the roclt stiU 
vetaining iu bUck colour, or sometimes assunaaga greemsh 
aisst. At length the observer finds the vein converted tmder 
his hand intoseipeiitine, without being at first aware that any 
diange bs» been broiight about. In reviewing, it, he traese 
n fibular gradndon from the greenstone to Ae seipentine, in 
proportion to its ^proximation to the limestoae ; and this 
dsMige is viiiMe, widi more or less distinctness, whenever the 
one substance is in contact with the other, most conspicuous^ 



j|)ri;he#f.w^ mi mof^ dufky^ wbcpe tb«. tivo ki» ioMt.wn^ 
j^tel^ ««biiig)^ toge^er. The nim^ter vinificsiiDBft lehnh 
teaneh it^am liie Tdtn into tbt ttg i art(m fl» «ni«»lmly eoiA^oi^ 
€d of flerpeattMi It it proper to remark, that no suickcbUgt 
;b ieeii m the Tetn wb^re it is in eonteel eitbfr with.ihe efchiel 
br the ocmgloBiecete, biijt that:tl ia entirely Hsnted t9>^lb^ 'mi^ 
mty of the lioaeatona . The amie of aetpeiioiie tlnia deaenbed 
iBtmnot, on acooimt of its gradation kHo .the greehatotfs^he 
t^pdl J defined; bat it^an 86areeiy4>ecattnwted ui novethnn 
m faot^and is often limited io iw inchea in.br(ndih« Thit 
iierpeiithie is genemUy amootii and teftv with to eaithy mf^i 
and a black colour, aonMimea verging on green. . In aenie 
parM it ia. mottled with red, when it aeammea.A mofe con^iaiit 
a^laTe^ a greater liiatre, and a aooieiriiat conchoidnl frMmi^ 
being then ^ndiitingniabaUe from that varinty wbiehoceim 
adji^t abundAnliy at the Liaard point in GorAwaJL It ia in- 
leraeded in an irr^fuiar :mmmer by thin laminee of purple^ 
green, and white steatite, generally not eawetd ky paper iii 
thiekness. In adme plaoea, bqwi^er, .veins of tmnaplMrelit 
green steatite, of a qnarter of an inch in lbick9eiai:nnd either 
norapact or fibroi», ar^ fo^iind in it ; and theee vmmy k mnal 
be remarked,, nev^ penetrate the. gneensteiie» but t^nainatn 
aomevbere befinre the chai^ ^m the one to the other fiifeK 
stance is compklisd. Sitnibr veioi ol^ green asbealoe^ . poi^ 
antno^ n ehniqieable lustre, are found' in it, reniovingi togn- 
ther with the atentite, all ^knibt of the charftd^ of the sub^ 
atanoe in which they lie^ if any donbt aonidbe^nteitahied 
after the facta abovo ^tad. ' Altbf»u^ thefneis gvieat ^leaha* 
meal eoirfwion, with ai^nniraneea at' fnnptiire and. diqphiac^ 
mm^ ntheee the Imp mtk anii Ijpneatnie are in coniaiat, it 
aaama dwqra Mkkartly. eaaf to define them ;> no gradatiail 
being any wheve tobe traeed h^lnpfen the vwH m rather hft^ 
tanen its seipantiaa oraal and the cakai^fou^ wditt They arn 
indeed an^ly dislpngaiahed by tba edotrast of tb^ir colonwi 
die wfaiteneaa o£ the oae* and the hlaoknesa •e^ the; other* ^ U 
one. part of tfaoanontHtt,- howetei^ theie.i^ Io be fQimdan.tf» 
finity, or rraiher a n^nmikgtoal gvadation, where the distinoi 
tkm of oolonr atiU appears to ibhm^ jmaehad houadaiy.: ^hii 
eansiitsin a sufaatanecrof a stealitieal nlitnre^ wfaidi^ i*)fi9«ind 
iaixcd with- the JtmettMe,- extending, like the-deipenttne^ h^ 
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« Ikw iodieB trvm the * line of 'conlaet bdfte ib^fitidtfkl. Ivft 

i^ftm equally diflital V in this case as in tb^ formei', CD |)kci^ 

goMi prrasely between the steetite ind the Nm^iitdtfe i»M 

^JHcA'it is umted ; • gradation, or dae ta intinUBCe niikttitt 

I0f die tlfTo t^ng i^€^; ifiiik the eoburs' of both being ri^ 

aayar^ the diffieaAty of making ^diidnctidii tftrenderad adtt 

gvei^er to the eye. l%e ^e«titveal sutetin^ ptvsentd the 

niuat ambiguoiis miitture of indurated stefMite and noUe tfeii 

pentitte, with a transition between the two^ possessing equal 

«bitbs 'On eaeh. 9aA\\ portion^ rf a softer kind acd^mpany 

h\- white the whole, which is readily cijt ^Hh a knifb in iti 

UMti^e bed, aeqmres, on reaibta) ^aiid diryjng, the usual di2. 

^veft tf hardness whieh attends these substances when prei. 

eiTvM in cabinetis. The coburs of this portion of the rock 

mt€ variously intenttingled ; atid they are reddish, yeUowiA, 

jmle green, white, and bluish gray. In atfeiidilig to the cb^ 

inieAl eonipositidn and mineralogidil characters of this 8teai> 

lk^« (to use a gen^^rad terin,) and thit «f the iserpentitne with 

HMeh teis'iii contact, it is evident that ther^ is here a real 

gtiidation iMn-fimestone to triip, through (he intervention df 

«E¥pentine, h<}Wever llie dlfferetiweek of colour nSay caiide all 

afipjsrent division. Iliis circumstance id, for aught I know, 

tfs tfoirei as it Is interesting, and adds one to the mahy record-i 

^^xampleS of dianges existing in rocks- where they are tra: 

Ver^d by veins of trap, being an oecurrence perhaps iil» less re- 

markabletban that bf th^ gt^adfition of greenstone to serpentine. 

" Bdbi« tenniMting the deserlptidn of these t^oiiAs, t#d 

c|r($umstances respecting the limestone renibinr to be t^oti*^ 

eedi they^were f^served'titl the tmp vein 4iad been desbf^ 

Ad, mnce Ibey appeir pMl^ctflariy contteeted wirti itil ifaftft: 

tfice, and are found in its immediate vieinity. Intheone^ 

tht^ Mmestone is sty chugged With ycdldw elay, thatby dcfgree^ 

k«sttrly loses the tak^i^ons^ charnctev, becomtng an eirthy 

naek^ soareely dKfttittguifihable Afotn aome of the tlaystohes that 

Mbng to the recent pbrphyritl^ formation. In ^e oth^r, tWb 

cMcAdrs, a purplish brown and awhite^ are disposed in strip)^, 

contorted together in a mo^i intricate toilnn^, yet still 1^ 

ttintng their paratielfa»n, "and ex^tly i^cfemhiing the elKet 

|iilld4)cri by diifturbidg a mixtm*e of two tenadou^ fluids of 

dilfevant eolottrs. It is <idmolt superfluous to allude to th^ 



viri^kiiowji theory nqpeetiog theigacous orifm ofWapi aiiA 
the tquiillji iK^UNricMM fact oi' the .fi^biiity of cmrboAate of 
Msoe^ whidi may beadUitirad in expiasaUoa of ti^a and mtmf 
other iMfcii^filaQoas detaikd in tbe.pNeediog doacriptioB. J 
have notfaiDg further to add to the description of theatsaeim 
having dia^vered tto. other, appearaoees Ajoacag theat capabla 
of throwing light on then: histoiy and prigio^or by which they 
Aiigfat be oonnected with rocha of the same nature in «lhev »* 
tuaitioBs* 

^ But it wiH now be useful tp pmnt out ike rmy .few analoi' 
goua faults ot the oonneximi between, trap and aerpeatioe, aoi 
of the relation of this apparent gradation to the cafcmreout 
rocks, that have occurred in nay.fltperience^ They .are acaatj^ 
but will, > whi^ they confirm the appearance above nalaled^ 
tend to indiice ptfaers to Heek for additional -effidenee on tUa 
subject in plac^ whesse it probably .exiMt idthoi^ yet over* 
kx>ked. . 

. The nutnerous trap veipa that ti^avsersetbe hard.cakwnaoua 
aaadstppe in ^rathai^ aboond in steatita, which here al^ 
is Ibiind at die outer walb of the vein, where it it in contaot 
watb the ^alcareoua substance. A uiore reaaarkable retail 
blance is, however^ to be found in a ^an^tbat passes through a 
mass of the white aoarbl^ of Strath. In ihb case^ the sidaa 
of the vein in Qontact with the limestone piss gradually s^lo 
serpentine; the whole being, except in point of magnitttd% 
undistinguishable from tb^ lippearanoes^ abeady desordied. m 
occuniag at Ciunie* At the line of contact also* a. sona of 
transparent serpentine, of a fine oy-graen ct^oury iafound ix^^ 
t^raixed with the limestone, producing tbos^ ornamental qpa^ 
ciniens formerly deteribed in the ac^unt of Sky,,givan in mj^ 
work on the Western Isilmd& » 

These are the most decided analogs that have ocmiEred. 
to line. A feebler one may be found in a circumstanee <m-» 
tremely common, in the trap racks. It co&Msta in a coating 
of steatite, often of a fibrous appearaaci?, • and fiometimea ii|ia- 
taken for Adkkemidey or the result of friction^ which is found: 
investing veins of calcaii^QUs spar ; and conaequentJy) a8iA*the 
former cases, interposed between that substance and tbetrapb 

Thib fact must be famiKar to all geologists;: but ita Value - 

has hitherto been as little^ understood as its real nature. It 

3 
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is ODe of many of those rnsulated remarks which beooiau^ 
Taliiable by being thus generalized and brought to bear oil 
some leading and theoretical view ; and, in this case, it serv^jl 
tt> confirm the still obscure connexion between trap and ser-« 
pentine. 

• On reviewing the facts as thus stated, there appear to h6 
inany circumstances defying oiir presei^t means of explana- 
tion, both in ihe characters of the limestone, and in those of 
the greenstone. The appearances attending the former are 
indeed less remarkable than the peculiarities of the greenstone; 
nnce corresponding^ if not identical ones can be traced ii» 
other cases. To the most common of these, its irregularity 
of structure, its detached nature, and the admixture of fo« 
xeign substances, I need scarcdy allude, as they will suggesti 
themselves to ail who are familiar with the primary rocks. 
These irregularities may perhaps in this case be attributed 
to the disturbing influence of the trap vein ; a supposition' 
not unreasonable, Muce analogous appearances are frequently 
to be t>bserved in similar cases. I cannot here lay much stress 
on the cause above npticed, which has been iissigned for 
these phenomena, namely, the fusibility of carbonate of lim^, 
since difficulties of a chemical nature attend this explanation, 
which, if they are not insuperable, are still, in the present 
state of our knowledge respecting the affinities of the earths,, 
incapable of a definite answer. I allude to the minerals mixed. 
vitb.it ; which the action of fire at present causes to enter with 
the calcareous earth into new compounds ; a difficulty, never- 
theless, which the presence of carbonic acid in the one case, and 
absence in the other, might be sufficient to explain. The 
prosimity of the steatite to the serpentine, which gives the 
appearance of a gradation between the limestone and the 
^^nstone, might be supposed merely accidental ; and, in 
this view, the difficulties attending this rock would be dimi* 
nisbed. But it has been shown to occur in other cases where 
trap veins are found traversing limestone i a circumstance 
jlEoving a natural, if not a necessary affinity, between the one 
phenomenon and the other. In the primary limestone, the 
occurrence of steatite and of noble serpentine is not unusual;, 
it is tp b^ fpund in lona, in Glen Tilt, at Balahulish, in Ti- 
r^, in Harris, and in many other places ;. and in most in- 
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fftance8 it exists iu that part of the calcareous rock which ia 
in contact vith the other primary rocks in which it is imbed* 
^ed) the granite, gneiss, or micaceous schist Even these anar 
logics render it probable that it is the result of some oombi* 
fiajtion between the different substances at the point of con. 
tact, or of some influence of the one rock oter the other, con^ 
cerning which our present information will not allow us to 
speculate further.,. Hereafter, it may possibly be eluddated 
by some of those discoveries which, ih the present activity of 
geological investigation, are occasionally added to the yet lu 
inited stock of our knowledge on these subjects. 

The geological connexion of the serpentine, both with the 
trap and the limestone, is still less intelligible. While the 
very imperfect knowledge we yet possess of the nature and 
connexions of serpentine, is the source of this difficulty, it 
renders, at the same time, more valuable, any new fact ca- 
pable of ultimately throwing light on the history of this rock. 
As yet, serpentine has, I believe, been foupd only among 
the primary rocks. Thus, at least, it exists in this country ^ 
in Cornwall, in Angle&ea, in Ayrshire, in Forfarshire, ii| 
Aberdeenshire ; at Portsoy^ in Sutherland, in Shetland, and 
in the island of Scalpa ; the only situations in which I an^ 
practically acquainted with it. In some of these places, where 
it is associated with gnei^, it forms obscure strata, as far as 
their forms are concerned, though the stratification <^n ad- 
init of no question. In others, the beds are limited} or re- 
seitible rather large concretions, conformable, as far as thejt 
reach, to the rock in which they lie ; and very similar in thif 
respect to the independent masses of limestcfne so often found 
in the same rock. In other oEises, as where it occurs in grar 
nite, it appears more akin to the uiistratified substances, being 
analogous in position to the more ancient or the more recenf 
formations of trap or porphyry ; and possibly, like both, api^ 
pertaining to very different periods. In this manner, in par* 
iticular, it occurs in Aberdeenshire. If, in those latter, in? 
stances, it is really an unstratified rock, and analogous to the 
trap formation, it may possibly be ibund, as the rocks of this 
.division are, associated with the secondary as Well as with the 
primary strata ; a situation in which, as far as I know^ it may 
Videed have, already been discovered. Even in .this.ease» J% 
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m\skty hbvrev^r, be eonsidei^ed as sleeondiify, otily in the sandft 
^Bf fts tira^ is ; not as a di^poBit regularly alternating witU 
llr^ stt^aia^ but produced under^ circumstances unconne<ited 
«lth their ongina! Gratification, cdncerhing whidh' we can d<^ 
little tAot^ than Conjecture. In bnpport of this opinion, thert 
isf at pf e«M9nt no evidienoe to adduce beyond the few facts al* 
r^dy mentioned. It is easy to imagine that Veins of ser« 
JMfAtine ibight exist, passing, like the compound one of CIu^ 
iiie^ indiscriminately through the primary aiid secondary 
strata ; since Hiere is no sufficient Teasoii why the serpentine, 
in the instance now described, should not predominate, to the 
exdtisioh of the trap, in the larger vein,' as it' does iii the 
iidililler ramifications. 

The conjectures thus pffisred may be entirely unfounded; 
but they will still be useful in directing the attention of 
geolo^sts to these obscure roc4cs, and in affording hints to* 
wards a method of investigating them ; while, at the sam^ 
nine, they will give the stimulus,' so often advantageously 
pfelieiited by any hypothesis capable of directing our atten* 
lion to some focal point. 

' Bui one circumstance more remains to be noticed : it is 
the nature of the mineralogical connexion between the green* 
stone and the Serpentine. There can be ho doubt of the 
gradation between the two, rior of the perfect character of 
^dh substance, at the extreme points of both. As far as 
eompositicM is concerned, it is known that hornblende is an 
trigredient in both rocks ; but th^re are still essential differ- 
(Moei; as well iti their chemical nature as in their mineral 
ixmiposition. We are as yet incompetent to explain the 
nature or cause of this transition ; though the mere circum* 
jUimee of ^uch a transition Is sufficieiit to prove an affinity 
between the two. That which occurs' oh a small scale is 
«(|(ially possible on a large one ; and there is no difficulty in 
<foni[^^it)g the existence of a mountain composed both of trap 
at>d ^pentin^, passing into each other, and mutually con« 
Mfeted in a ^mmbn geological relation. On a very super* 
ficial examination of the serpentine of Cornwall, made man^ 
years ago,^ without any geological object, some facts occurred 
wMibh may perhaps throw additional light on the connexion 
bet##eh that rock and tVap ; but the recollection of them' i« 



hqw tooinditlinci ta permit of anj M^taiL A otfeful- ium^ 
tigation oF the Lizard Point, and of the shoreaeontiguoiia wttb 
It, is recommended to those geologists whose local situatiim cv 
pursuits give them access to this part of Cornwall.' 
. Tte Uimtatip^^of the s^icpei\tine ton ^^rtditUocQ Uoifi 
the lim^a^oiie, might at first sight givf cfuise \a Hippofe that 
the greenstone had beea converted into that substance^ bjr tha 
influence of the calcareous rock, or by some combination be- 
t^^^n th^ twa B^t this fiuppQ$iuop U not confirmed bjt 
w^y thing, we know of the r^pective Qompoaitiont p£ thaat^ 
4ijr(prent s^b$t||nGe8. At pi:esei\i it mmt r^maiOt a*oiv| 
Qljier dii^9Hi^4» ft p^e h^ld out to tb^ mcnre succeatful efn 
^ts of some gtojog^st who may fotlow me in thia obtciuii 
Vr§ik- 

POSTSCIHET. 

, U is Iwg ainc^.tb? ^bove puper wi^ written ; and tbomgli 
i have \ep, it by me jp bQp^9 of additional inforoiatioi)^ vai^jt 
btUe ha9 pccurr^ to eluQidat^ the.dijBerentpoiqta diacniiedM 
iu The publication of it will perhaps induce those geolog^ti 
^o may have, an opportunity, to turn th^eir atleption to. thia 
almost unknown subjepi;^ an4 ^9 l^nd their assislatice in «ih 
plainiiig the present very ob^pur^ history of serpentine. 

Yet the original bint$, to the aame .effect, thrown out in this 
de^ription of Sky, in my work on the Western Islands, baya 
h^n noticed, and these vi^^s cPQfirmed by Breislak, whena 
he .quotes some .parallel remarks oa tbe4mn^.9id>ject^ mad« 
in the Bosphorus by Viyiaq* Ia tbift case, a »milar ttanai^ 
tioi^ frqm trap^ to serpentina bi|s be«n traced. Possibly 
ipther analogous observations may be Jknown to.tboae-.wbo.ara 
conversfint with tb^ r^cei^t writings of foreign authoKs^, aii^ 
who haTQ npt^ like me, been lately cut off from idl meant 
qf informatipn. I must trusjt that they will, thus be induced 
to bring them forward,, and alsQ to pre their own aid in 
completing, by further observations, & work from which I am 
in future for ever debarred. 

I have added a Figure, (see Pi.at£ I. Figs. 1 and 2.) fof 
the purpose of rendering^ the description of these appear- 
ances more intelligible. The explanations on the figures 
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lbt8lieiv«s will . supersede the neeetsity tt any other de- 
ImU in thii place. * / 



AaT; II. — Account of a Journey to Monte Rona^ and of the 
first Ascent of its Southern Summit By Jossfh Zum- 
' BTKiK and John Nicolas Vincent. ♦ > \'/^ 

■• ' ... /^fTY^^^^t '-•/ ,/** f 

MoXTE Rosa, from which many other mountmos branch' 
out, is terminated by several aiguilles, which are always co- 
vered with snow and with ice. These peaks form a sort of 
eitown round tins grand amphitheatre, which may be compar- 
•d'to a sea of ice. Saussure. himself believed it impossible to 
reach \\ and even to the present hour nobody baa attempted* 
to gain the summit of this celebrated mountain. 

Accustomed from early life to ascend mountains, I formed 
a project, in* concert with my friend M. Vincent, of examining 
^eto high glicial masses ; and ^fter providing ourselves with 
ban^reetricai and trigonometrical instruments, and all the usual 
if]ft|ilements and iitensils, we were ready for the undertake 
iiig. \ 

On the 4th of August 1819» M.Vincent ascended with 
th^ kftided mules to the central cabin, at the confines of per- 
petual •'snow. The road being now impisissable by mules, tbei 
instruments were carried by miners to the upper cabin,^about . 
li i^agtie above the ordinary confides of the icy re^on, and 
ikik'here spent the night with his attendants. On the 5th of 
Adgust, early in the morning, he took with him two men, 
and a skilful Chamois-hunter, for the purpose of erecting a 
iffboden cross on the bummit of the aiguille. After traversing' 
ttfimense plains of snow, exposed to great sufferings and dan- 
gers, they reached the talus, which forms the base of the ai- 
.gcAHe, and they sucdeeded in gaining its summit at 11 o^clock 
in the morhing. Here they were surrounded on all sides with a 
thick fog, but they lost no time in marking their arrival, by 

* This Jottrney was performed in Augast 1619. An account of it was 
l«|i to the Royal Academy of Turin in June 1890, and published. in*the 
Mfminie della Book AccademU di Torwo^ lorn. XXV. p. 830, from wltich W 
hare trantlated and abridged the following Narrative.— Ex>. 



iixing the cross at the depth of Mx^fe^t in the wow, . After 
resting half an hour, they descended witl^ qiiich dW«ulfyr 
and reached the bottom exhausted with fatigue. 
. Oq the 10th of August, M. Bernfallcr, canon of the Hos- 
pice of Great St« Bernard, .accompanied with a jpountaineer, 
^t out in the evening, by, moonlight, and following the 
path of M. Vincent, he reached the summit at 8 o^clock in 
the morning. From the serenity of the sky, the view which 
he enjoyed, was of th^ most supa:b kind» while a ^qja.iof 
fpg undulated under his feet, and covered the surface of th^ 
earth, as far as the eye cQuld reacli. The loftiest sutnmits.of 
Monte Rosa, and those of the surroui|ding mountain w^F^ 
the only objects that rose in insulated forms out of this/s^. 
of mist. , , . t 

, On the 11th or the sai|ie month, M. Vincent and I set ovxU 
at three o'clock, P.M. accompiinied with a skilful hunter ;.we 
ascended the valley by the Trinite . Urssieu. loid Bc^emie^^ 
the last hamlets that can be inhabited . during wiotei^ ^?<^ 
reached the place QaJled JEligg^*. JB(e[re ^e cease to. see the; 
Meleze, and above this the rbodpdendran. r^e^ takes root,, 
and still morer^xely the juniper. 

.. Fassipg over yerdapt hills, coyered ^. with the debris of. 
rocks, detached and rolled 4Qwn froo? the mpiintaii^ (wbUflv, 
are called Gofer in the country,) our p^th cemduqted us to a. 
small height, where we were charmed with ^he view pf the 
mountains 9f.Qabi,et, which we. reached at.fivep*9lock,.afterj^ 
passing the place called Nidelgasse. , Haying, reft^^ ouc;^ 
selves at thi& place with a little milk, we puiisued oui^^roijte 
across green pastures towards the jiver of Lafets. , • 

The fine cascade w^hich appeared. on. o|ir kft^ aqd the AJ^ 
of Lafets in perspective^ presented a very, dj^lightful view. . 
This ca9C£|de ipay be, regarded as one pf th,e. fin^t, iiext Xo^ 
that of ^he Rhine, and that. of Tpusa in the valley of Pomatf 
especially if we see it in June,^ when from the meh^j; of the. 
spows, it exhibits ^11 its. nj.agni%:ence... Advancing by the 
right of the cataract, we come to the mountains of Ind^en, . 
which appears like a ki^d of basin. . Hejre aire established the 
mills for the mines belonging to M. Vincent ; and at thia. 
h^ii^t* there gmw>€M»ly a few wild herbs that exhale a rery 
strong ;odpur. 
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After a few nodnutes rest we ascended various emineacesy 
md reached the second barrack of the miners, at the distance 
of a league from the mills, and where the region of the -gla- 
ciers begins. Immediately behind this cabin commences the 
first perpetual jh^ow, over which we walked more than an. 
hour, and arrived for the night at the last barrack of M. 
Vincent^s workmen. 

According to JDaubuisson and others, this cabin, which is, 
only inhjibited two months in the year, ts the highest in £u- 
ibpe* It is situated on a branch atretching from the central 
mass of Monte Rosa^ and it separates the great, glacier of 
Indian- from that of Emboia-s* The cabin is placed on a 
roek, almost vertical, and its entrance can only be reached by 
a path two feet in width. Here the barometer stood at 19/ 
uRsbes 6 liaea, and the thermometer at 14*^ o£ Beaumur, which, 
i^Ccor^ing to Lindenau^ tables, corresponds to a height oS' 
iafi9& Paria febt^ or 1681 toisea. 

At the foot of diia dedivity, on the ude of Embours, are si- 
tlwted the galleries of the mine%. to which we descf^nd by a 
ing-zag pith e«t ip.tbe rock. 

Here we passed the night, under a mild temperature and 
a serene sky, but I experienced a decided oppression on the 
obeeft, which prev^fited me from closing my eyes the whole- 
nigbt« At break of day we rose, and, strengthened by a little 
soup^' we eoatimied our course ; -M. Viocent and the guides 
havings their eyes covered with crape, while mine were de-r 
fbnded by spectacles with Wue lenses. 

Thuaequii^^wereaobed the Glaciers, properly socalU 
ed, at the distance of only twenty steps behind our barrack. 
The «r was loaded with vi^pours; but we still cherished the 
expectation 0f a fine day. . As soon as we arrived at the first 
^ne of the glaeier ef ladren, which unites itself towards 
the S.Wiof the glacier of Qarstlets, we pwrcrived towards 
the W.M*W. the firat rays of the awn which gilded the ma- 
jestic aiimmita of Mont filane, Mont Velant^ and Mont Cervin» 
and the further sum^iit of Moitte Rosa, which foriped the ob- 
j^ df oiar labouTi This was a view <^ which m pen caneven- 
tfttcedie outline. 

.WetdvMeedfer saviaral houra over th^ae plains of ice, whicb 
resembled the waves of the sea, without being stopped l^ i^ 

3 
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Crtttc^, partly from the tnassy surface being sd solid as to sup- 
port us, and even serve as a bridge over ^be pi^eapices, and part- 
ly from our keeping to the right, as the least dangerous side of 
the mountainous decKvity, near the phsces where the glacier 
of Embours commences towards the N.E. Frdm Ihia Olacistr 
there stretches out one of the brandies of tte Seate/ Pro- 
ceeding a few hundred yards farther on the crest df the rock', 
and being greatly fktiguild', wereA'^MoitiMlveffbrawliile 
'with la few drops of Madeita. 

I here observed the barometer, which indicted a height' of 
11,258 feet above the level lof the Mu Vft etftM with difiL 
cutty see upon the rocks some lichens; and some tmibilicai^ie, 
all other vegetation *avi<ig ceased^ 

The bare attd arid «tone^6wed itself iVote time to time, atd 
even Upon this the feyedelights to repose, when exhausted witfc 
^e brightness bf the toow. Hllving rested here another half 
hour, we pursued our journey iover dii \dy ridgetl^ wtiieh Mk 
came more and mor€f ragged as We advanced'; and we were 
often oUijged to sto^ fcr breAth, particniarly wfaea^ >wie en^ 
countered large crevices tnarked out' by loilgblu^ 116^^ aad 
which we Were dbfiged to asdehd-by winding rimnd their*ex- 
tremtties. ' « *' •' ^ - V^*' 

frequently w^e we bbltged to t^ofist donri^s^iipqii tiridgfci 
of snowj t^iBt'renglfh of which we had no Hieaiis ^^ascertiuflt* 
'm^ i and, drenched with perspii^iitidn, we ooMitfaed to«ileeti^ 
seldom di6d[>vering the tracks of fhoiie who had ^ptfeeedied \M 
The hoiison now began to be ^overcast ' From* the bosoitftef 
tlse vbHey there ascended, in all dkMtJMs, tbidc' vapours^ 
which excited gr^t alsHn relating' our pmwm.' Wk§"RM 
view which we had eiljoyed ^hiaq^^red, and the^aaiive sky 
sbow^ kMf ahly l^tt)iigh ihe -toiall dpelungis bcttw^en^ 4ia 
doods. We 'had ifCiU hetdtid us^ anoth^ Aeeftvity , b«fi^r» wis 
reaeljedf the base of' the ai^ilW. -We pasevd yMi rapidiljr 
below an enofmoii^ wall bf ie4, bai^ the form of a^canopy^ 
aad thn&ateiitiig to overwh^m uf. 9iiridttrB(i<m-ilwaeett» 
non was iVGrfl vidiout i^eason, for I saw di^ti^eiBemiaiit. mass 
fkii im the fdllomlig day^ witkn emsb like thc^^oudeal thtnii 
imc ; and, in the month of September, from flM oh«s«vat09y 
of Tui^^ I was attetd diMfnguidy, with a go^tiM&c^^ha 
■eattcred ffagiaeMs tyf iMif ii^ wMk « *: '^ ^ : ^ , / ^k 
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Not far from thU place M. Vincent felt a tendency to faint ; 
but it soon left hun, apid baving aucce^ed in gurmountin|; 
lliis laat crest of ioe, it only remained .for us to aspend the 
.aiguille itself. To the. eight, apd belov a rock almost per- 
.pendioular, and at the depth of nearly 150 toises, (300 yards,) 
we saw the greajt glacier of Alagfia, intersected with crevices ; 
and to the Jeft we had a#npwy declivity^ which gradually rose 
to foriQr aboTe^ the point which we were anxious to reach. 

Towards its base^ this same decliyitj M(as extended by an 
' eMrmQUs,«revuse fnom eight to twelfe y^vds at its mean width, 
aqd nearly SpO.yards.lfongyand which is capable of being seen 
ffipm the observatory of . Turfpu Its >ides were of a bluish- 
gray tint, and at an immeps^ depth there was seen an enor- 
:inaus .qiMM>(i|y pf W4l|er^ ^ ; In Jth«. middle of Uiese two bprriblf 
INT^ipiees^.tl^, crest which .1 ,have m^utioued, or one of the 
apgles of this species' of pyr/imid, upon which we were, lead- 
ing us oQefi astray U> the fnore dang^jrops .abyss on th^ figbt^ 
.wa9; the. road; by which alone . w^ cou(d ascend to the summit 
iof >tb^ aigiiiUe. . We.badf tber^{bre,.op choiqe. After some 
J99ijii|t^jre8|t^, the boldest pf our party, a miner, advanced 
with a hajU)het:in his hand to cut out hoks for our feet. Xhe 
hunter followed, to remove with his shovel the debfisof the 
^. .M. Vincent m^rch^.A^eict^ while I brought up the rear. 
Thestepii w,ere fprimed on the.Jeciivity of this tortuous asqen^, 
fmd U{K>n ^iStf the body being inclined one. half, we were at 
most suspended. We grasped firmly with our^figl^t arm thf^ 
mar^n of the.abyss tQwards4he.gUcierof Aiagna, and,' from 
|be beat position, into which we were thrown, often only i^ ^n-* 
4IBl«.ppiat of our feet was supported on th^ steps. ; Surj*out»de4 
^ with, so.fiiaqy difficulties and perils, we advanced, with. .the 
gKfalast precautions ; fQP'the<leasV false step would infallibly 
have pri^ciiHtated us om the. eight or on the left*. We aided 
ourselves with, an iron ppinted staff as often as this.^as poa* 
^ibie, and thus slowly reached the halfrway point of the tresi, 
keepiogalwaya U> the left, .when, the sighA of a pri^eotiog rock, 
00 whicltwejnigbl taM^a little Mst in safety, began to de^ 
%ht;w«ti a, distance. . ,We ooiainuf dibr spnoe time quiet at 
our postvin oi^er.to.give^ twpe to. the miner to contimie his 
li^|ft» wbed, all on a «uddei» we^ saw the huoler grow pale^ 
and support himself in a toUariiig poaition on the declivity at 
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•hii 10ft. M. Vincent, who was nearest bhn, was alone Mc to 
givtf him assiBtance*; for theminer, who' was' before the hun- 
ter, was tmsble to go foackw^arde, while I durst not quit my 
position for fear of slipping down. M'. Vincent) therefors^ 
with much presence of mind, took a hanM^al of snow, and 
riibbed with it several times the fbrehesd arid tctnples of the 
^oor hunter. ' This application was so successful at this critf. 
cal juncture, that we had no ooett^on tb hav^ recourse- to the 
spirituous liquors, which the huntei^ himsirff toi¥ii^ 'on his badr^ 

This accident, which might have proved veiy • alartiAing to 
us all, caused us to forget our own' danger; for we were 
scarcely at our ease, and our sirf^ty -depended sdiely bn the 
strehgdi of our joints. During this crisis, the mtder carried 
on his work till he reached the projecting rock above men- 
tioned, which we were gradifatiy approal)bittjg with sloi^neai 
and circumspection.' ^We at ias^ reachi^ if, 'and it was for- 
tunate that we dkl ; for we bad great need of rest. Otir small 
provinons were now displayed,' oohsiitttig of bread atad cheeie, 
cold mcNBit, onions^ and wines, which contHbUt^ tb i-enew ouV 
strength so easily re-estaUish«d in elevated regions. 

It was now half-past eleven, and'tv^ had atilt half a league 
to march. A propoiMiI was now niade to tie us all together 
with the same cord ; but I resiMed this iheasure, as the slip, 
ping of a single foot might have dragged us all togetl^er 
into the abyss. 

^ • Our first gilifide again set out to exc&vate new steps with Ws 
hatchet, and we soon came up with him by an ascent that be* 
came more and more rugged. The brink of tl^e spow began 
to grow wider^ and, after fifty stepis of less diflScult ascent, we 
at last reached the summit of the "Needle. It was now past 
10 o'clock, and the road which we had formed; by cutting more 
than eOO steps in the iee, had cost us three hours of difficuh 
and laborious exertion. 

The summit on which we now stood was about six yards in 
diameter. The triangular space whidi it forms is rounded 
towatds the south. It has a very steep declivity to the 'S.B^ 
and the form of a half moon towards the N;N.E. ' 

It is from this last point that there sets out a partteular and 
iSninCerrupted diain' of mountaros, which stretch to the plainai 
of Canavai^, and terminate with the Serre near Cigliano, 
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, Tlui mur. wbifih Wnd aow pmenUki todii» of ti^i baai&r aciisk 
rouoded with these itii|B0O8e glaeicn^ md studded to its 
m^rgxk widi fiw Isi^ siigitttles^ eod mmj oC sduiUar sise, wss 
ui itself truly .iimqiie* ' 

t This part 4jf • the hiiidaoi4>e ekme was tUumiBated by a pkwf^ 
fisctly. seraaa akj, wUkt the xseit of the h^rizbn^ which &D¥ 
tended far over Piednaoiit and L.oadbardj^ was obscured bf 
diMids, and deprilwd uaef one of tfa^ fineH views, which could 
be seen^ A sifi^lc>:opeait^*in the douds permitl^d us to iee 
the valley of Ljf«, which we had gxwat difficulty in redegnis- 
iog.! It appeared like ^an obscure cleft of a rod(V^i<^ ^ 
lagBf like a .tbvead of sillier^ traversed with its serftentine 
fiream. The atas0q[ihe»e anNind us was • ettlJrtly ite^ of sA** 
pours ; and the cyadotneter of Sawssnre indiciited the intesM 
sity of the blue colour of the sky to be from 08^ to 40^ 

The sound qt the wkit appeiu«d to be lessbioae than else^ 
where, owii^ no doubt, to the air being scarcely fitted t^ its 
rarity far the |M|]agatkxi >ef ■ottwd. A perfect siienoe re^ps^ 
ed around u^ and a gealle isfifajrscarQQly breitfiied Arom the 
S.W. and the N.E. As soon as we had cecoveied fitNn thn 
agitaticm and fi^igue of our journey, I felt my own pulse aind 
also that of the otheia. M. Vlnoent's was ^ in the mintttey 
mine was 101, that 4>f the hnntet Tl, and that of the mito^ 
104. 

The barometer and thcrmomet^ remained steady at the 
•same pointi from hal£»psst one to half-past tbree o'ctoek^uis 
follows : 

Barometar . 16 inches 10 Unes. 

AtUched thermometiH? . 1£^ Beammir. 
Detached thermometer * S^"" do. 

On the same day, at the observatory of Turing the folbw- 
i^g observations were made : 

Barometer • « S7 inches 8 lines, 

^Thermometer • • • ^ S6^4. 
Thermometer towards the north 2i^. 

According to the Tables of M. de Lindenaut these obs^* 
vations give a height oC SSSOtoises, or l^dSO feet above the 
l^vel of the sea. 

We were very little disposed to eat, but we were all v&y 
thirsty. We made a moderate repast, 4ind dcank a Utile of 
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SfUMiire and Alamidtr Humfaoldtv 

I fsmariud upoiitiMMiow aooift nkecaibvUefflk^ 
come resemblance to our common butterftsty of ir peavlj hie. 
Id stooping to oiteh eomo cl iImm Uttle imtetiM^ I expemn- 
oed aeoiHndwaUie gidditteas^ whkli ireBiaff as looa as I la- 
Vivcnd the ereat poiitioDw 

. I now began my irigaBometrioalobieryaliavs^ and- weawir - 
€d the altitade oi thnsa of the ptinc^iai aignUlt% irbich i iMive 
already niantioDed» by naanaof a compass divided into 860^, 
which was skilfuUy adjusted to a leyelf and a toleaoope» -at 
well 1^ a semicirdie also divided into the ume number cff de- 
grees. From these observalieas I obtained (hfe foUowiflg 
faeitB(bts above oiup poeiliane : 

The fint aigniilei tovaids Ihe N» £. of ourpoHiiiaa^ 
4ad which rasa froasi the glacier of Alagna^ was MO 

The seocmd poiat, of n maasanttlaled form, and which 
' rose by stops from the great gbcier of Lys^ between 
the N. W. and N. N. W. - • 1«00 

The third, and the most rem^e, as well as the high* 
est, rose towards the N» N. £, almostiperpendicular^ 

« Jy, from the bottom of the glaoier of Mscugoaga, 1680 

But, as the shsoiato he^ht of our position was 19^920 Paris 
feet, it follows that the highest summit oC Monte Rosa is 
15,600 Paris feet above the level of the sea. 

It must be admitted, that, in this djeterminatimi, there is 
some imperfection ; but it cannot be doubted, dkit tie kighe$t 
paint of Monte RoBm exceeds conekknMgi thai ^Mont Blane, 
and that we can no longer dispute its claim to be the highest 
mountain in Europe, since Mont Blanc, aceording to Profes- 
sor TfaUes, is only 14,798 Pari^feet above the lc»vel of the ses. 
' As it was now four oVlock, our stay could not be prolong- 
ed with safety, and we accordingly set out on our descent, in 
the same order in which we catne, and by the same steps. 
About 100 paces from the place where the descent was not 
reryUteep, I detached some fragments of a rock, which ap- 
"T^arod to be what is called aventuriue, with quactisy and red 
dthieaceous scales^ 
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We bad no fioonerlxigii^B our dmeent aMng the icy dcdWi- 
ty, than we saw with t*iw that the svtn bad softened % 
snow with which Ibe ice waa coyered/ This \ras the greatest 
diMStor which could have occurred to us; and, in iraeh cif- 
cumstaooes^ gbod adtrice would haro bedn invaluable ; for^ar 
Jives were «o evidently in danger, that we were on the poiat 
of despairing of oar r^rn. It became necessary to re^ut^ 
ill a great degree, the Jrteps which w^e had excavated in the 
nKHning; and We thus advanced with infinite difficulty, 
taliqg care at each st^p to drive into the ice the spikes which 
we bad upon our sboeQ. ^ 

At this time there was displayed, in all its hwror, the' 
fi%btfttl abyss which opened at our side, and we wereoldiged 
to 4urn our eyes from the scene «b much as we could. The 
slightest blast of wind would have precipitated us with as 
much iiN»lity as it would have' carried off ibe slenderest leaf. 
With every precaution, therefore, we slid in trepidatbn afong 
this dangevous' crest, to the comTnencement of the Jai^e ci«* 
vice which was formerly mentioned, and where the glacier 
asfi^umed at last a more rounded form. The greatest dangers 
were now past ; and, extended on the snow, we recruited our. 
s^es by our spirituous liquors* The two workmen emptied,at 
a few draughta, a bottle of Jamaica rum, while M; Vincent 
§nd I preferred a little of the Madeira, which still remained. 
The repast which we then* made was the most delicious we 
bad ever enjoyed, and we returned tbaniLS to Providtoce oh 
finding ourselves out of the dangers to which we had just 
been exposed. After ha}f an bourns repose, we tied ourselves 
to one another, at the distance of twenty paces, by means of a 
vety long cord, for on tlmoecaaiDo I approved of the scheme, 
and we marched gaily forward, with the snow sometimes up 
to our knees. In order to Morten our rood, we oft»i slid 
down 8te§p declivities, always tied to one another, and with- 
out taking much care of the xrevices which might have cross- 
ed our patb, being rather heedless of smaller dangers, after 
the great ones which we had survived. 

In this state of confidence, when we were all sliding down 
a declivity, the one being drawn by d>e*otfa^, the first upon 
the cord arrived at a crevice. The snow which coverea^it*^ 
sunk down all jon a sudden, and the poor man fell backwards 



4kt6the cteviee. *M. Vtfieem, ^rtli^ ftUow^d^^luiflL imh his 
ej99 had tli^pretfen^ of mind'toilriktt fais'iTDii-poiBled hMmt 
agaiiMtthe sklee'of the ice, an^ by this quick «i«n(BUTre'he 
pvevetited' uts fwka tumblings one over another, into tbb 
' crevice. The inan' who had fatten* in, did Ue best t» hxtti- 
oate himself frdm the crevice, and by our assistance te was 
biboght'out with no other 'injury than a little fri^t,' which 
rendered us ail more -etroomapcet in< future. ' -,. * 

In our progress web^ard, more than once, both from our 
right and left, loud noises^ similar to claps of thund^, which 
were produced by the fall of great masses of ice^ or ufimlnmklfi 
of snow, which the heat of the day had. detached 

Exhausted with fatigue, and drenched with perspiratipn, 
wearrived, towards the evening, at the same 'barr»ek from 
which we had set out in the mornings and, with a good firc!» 
and a little nutritive soup, we spent the night in tranquillity^. 
'On the next day; the 18th of August, our eyes b^n to 
soiart, as well as the skin of our laces, and some di^saftei^ 
wards it peeled off, and slightly disfigured us. 

The chain of Monte Rosa, which we passed over 'towards 
the south, appeared to be composed of alternate beds cf 
gneiss and grained granite. From Gressoney, on the left of 
the Lys, to Urssieu, and even to the cow stations of Gabieti 
calcareous rock and common serpetitine prevmled. « "- 

On the right, towards the Pass of (Hen, we found febated; 
or scaly serpentine, and an ore of iron ; and some paces h^^ 
er I found the radiating asbestos, and epidote eootainidg 
smair garnets. We afterwards met, in several places, the 
debris of granite, in efflorescence, of a red<&sh brown colour, 
between the beds of wHich there oocunvd a very compact on^ 
of antimony.. Towards the top,- and about a league beyond 
the commencement of the icy region, we find the gdd mine of. 
M. Yincent, within the veiled granite, mixed with milky 
quarts. The veins of this mine Wretch from S. W. to N.E; 
and are placed almost vertically, like the primitive rock. The 
gneiss and the quartzy vein accompany one another almQst 
invariably, even to the summit of the mountain. 

Thus terminated atr excursion to the glaciers, more happily 
than we had reason to expect; If Providence still give us 
health, and a favourable opportunity, we propose, in another 
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lolniiey , to 1^ to tb6 iiHilie doC ^ oiomf im^ 
Ja»)of MootoBota^ for the purpose of 'agfffftoinmg cfliiwtiy 
ks %are and hcigbt, and of ewKAwk^f at tUs prod^^ioua 
dfvatioD, the pbeiKWieiia of light, heat, and of the boUmg 
pmnl of watet. Our efibrla mil ba particitlarly diractod to 
.^ffBBl; thoMotat of the bi|^t p6iirt;af MoHte Eom; atid wie 
venture to saj, that we want neither die eoiuage nor the bo- 
dtiy strength whidi th» aaceat veqnirea. 



AUr. IIL On ih$ J^ronomicdl Ob$ir%miioM^ nmOe ai Dor^ 
paif by M. 8tbvVe. 

The new uniretttty of Dorpat, in lAvonia, establUbed by 
tb^ £o^n>r of Russia, possesses an observatory, that, frm 
ths inatriunentft with wfaic^ it has bem fucniabed^ and froei 
the aeai and ability of the Professor, M» Strnve,. ia likely tp 
lake a^distinguist^ pbee lunoi^ those of Europe. 

Three volumes of Observations have been already publisb^ 
ed» of which two have only recently reached this countryi A 
short account of these will, we conceive, be not uninteresting 
to our astronomical readers. We have already given^ in con- 
siderable detail, M. Struve^s valuable observations on double 
Stars, which are also eontained in these volumes, and shall 
liere principally confine .ourselves to his observations with the 
traottt ini^umeot He- possessed no good instrument for obr 
serving declinations at the time he made these observations* 
lie hasnnce acquired one of Reicbenbach^s three*feet circle.. 

The transit otoervations will probably bear an advantage- 
ous comparison with any transit observations that have ever 
been made, both from tl^ ingenuity and skill by which M« 
Struvegot rid of the usual sources of error in his instrument, 
and from the exactness of his results, relative to some of the 
most delicate inquiries of astronomy. 

The transit instrument was made by Mr. DoUond, is e^ht 
feet in length, and the axis is four feet. The aperture of the 
object glass exceeds four inches. Mr. Struve speaks very 
highly of the optical powers of bis instrument. He mentions 
that he has been able to observe the small star of the eleventh 
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ik^rabljr iUiiiBiiMtted^--^di4t be hts dbo been able to obflenlr il 
when the twilight #iui to stvoiig tbal tfae wices did sot reqite 
illttBunatioH ;--^hftt heb«B obwrTed fefcnil ftera^af the third 
magintude, when the sun wai tieiir the meridian ; and'thatjie 
iu» e!«ta.obtei!v«d^ Oa^p. a atar of the fourth magt^tidci 
when on the aieridian wjidir the mOk* 

At first, he had otU^'fite wires in the foeusi aAev^miahrbe 
inserted seven. His cloek appeairs to have been a good one i 
but, from the manner in whi^ he has ordered his most deli-- 
cate observations, he was aUe toaveid any dependence on tfaa 
going of the clock for more than a very short iqMioe» often for 
only a few minutes. ^ 

' He principally applied huAiself to dblervations of mtw 
oimpdlair stars. Thereas«Nishoaa8^»finrthuaepiifiaii^htfla« 
satf are, that these etars have be^ta lessaecumtely o b ie r rc d bjv 
other astronomers ; that^ in 8t^« near the pole, where both 
culminations oouM be obsenwd, he eeldd apfHf hk^baerv^^ 
tiraa tortfaeittVeBtigi^on of the aberration of 1^, and the 
parallaxes of the stars. The skiea of D(»pat appear to be p«iU 
tiettterly favourable to c^MervAtions of this kind, for M. Struvo^ 
na^iCions it seldom happened Jlhat he was unable to make an* 
observation of the pole star* 

Hejitates, with the utmoat ibtmitaMss, the ateps he took to 
asuve aceiMraoy ; and it will be necessary, before we refisr to 
his resuks rdauve to pandlax and aberration, to relaite veky^ 
briefty some of thes^. The formuke by which the errors of 
a transit instrument may be eorreeted or aHowed Ibr are to b» 
IbondinDelambfe, Bessel, Jic* but they i^pear to have been 
more used and inoi« strietly iMaiMled to by Mi StniM thail' 
by oth^ astronomers. . Indeed this was required by many of 
hie dbaervations. 

The tbrefe adjustments of a tran^t instfum^t are, 

1. To make- the line of coUimation perpendicular to the 



. 2. To make the axis level. 

8; To Adjust the instrument to the meridian. 

The effects of ^e errors arising froin the want of these 
three a^ufttments are expressed by 
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+ a«ki. ;(r.8ec. d+b cos; s sec. d+c 8«c. d> above tbepole. 
mtsd +a sin.js' sec. d-^b cos. s^ sec. tf — c sec. d belovrlhe pqle* 
where 15 a expresses the deviation from the meridian, 
15 5 expresses the deviation from the zenitby 

and 15c the error of coUimdtion, 
X 18 the zenith distance above the pole, s' the zenith distaface 
below the pole, and dihe <)eclination. 
: :Btit these expt'essions may, as is .well kbown, be put into 
a more convenient form, and are so used by^M* Struve. 

m z±z n tan. d r±= c sec. if 
where mrf a sin. iat. + b cos. lat ...... (p) 

ns-^acos. lat. -f fisin. lat. ..... (7) 

Or, according to his wiEiy of considering it, if we conceive a 
^ane at right angleli to the a^cis, this plane wiU intersect the 
equator in a certain point, and the angle contained by the 
drcle of declination parsing through this point and the plane 
#ilt be measured by 15 n. This is called the dtokUidn of 
^e in9ttatnen^Ji^om the pole, 

* The transit of a rifcumpolar star being observed above' 
the pole at the time T, the true time of transit is T + m +\ 
« tan. d + esec. d, and the time of transit below the pol^ being 
T^, the true time is T' + m — n tan. d — sec. d. Hence 
the diff. = T' — T — « fi tan. d — g c sec. d - 1* hours. 
Therefore, if T'-^ T be exactly known from the rate of the 
eiock^ and if we know c, we obtain from this equation the 
Vtttue of n. 

i Consequently, when the difierence of right ascensioiis is 
only 'wanted, we know the correction dt: n Ian. d rfc: c sec. d,' 
and then it is not necessary to know exactly the position bf^ 
the instrument with respect to the planes of the mericKan and 
hmison. By usin^ a second star, we need not depend on the' 
going of the clock for twelve hours, as will be seen presently,' 
but only for a few minutes. This circuibstance is of much 
importanee. 

But, if we desire to have the quantity w, we must then 
know both a and b, a cannot be determined conveniently, un- 
less by astronomical meansj but 6 can be determined by a leVel 
or p^ucnb line ; and b being known^ a is determined from 
the equation (9), and then m from the equation (p), 

M. Struve gives, for each day^s observations, in his second 
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and* third colutnns^ tbe vakres of in, n, and c, and g^ves also 
the corrections ^hence arising for each star. He pvet» in 
much detail, the investigations for determining m, a, and c. 
T6 show the exactness he aims at, it may be raentionedj that 
latterly he has modified the values of n and c, so that the e& 
feet of the diurnal aberration is done away. 

He givest in eatdi volume, a detail of bis investigationa for 
the values of 15 c and 15 n. The error of coUimation 15 c is 
not liableto'mucb change* M. Struve getiecally determiaed 
it by reversing* -But 1^ n, the deviation pf the instrument 
from the pole, is liable to greajter variation, arising both from 
the Variation of the instrument in, asimuth, or from the meri- 
dian, and fric^n changes in the inctinatiou of the horizontal 
«^is. The permanency of tbe quajitity 15 n is. therefore the 
criterion of the steadiness of the instrument ; and .were tbe 
difference of right ascensipn only required, tbe value of 15]^ 
needs only be sought fon It is of no' consequence. to d!s» 
tinguish the effects of the error.of the axis, or of the.deviatioo 
from tbe meridian. But when tbe right ascension itself is reh 
quired, it is neces^y to determines 97^ and therefore to se^ 
rfite the two. errors from which 15. it arises. 

In .the firtit volume of .his Obseryations, M« Struve did 
not separate these, errors by either levelling, the axis or ad^ 
jujst'^ng to the meridian, as his object was onljr to ascertain 
the relntiye right ascensions of the circnmpolar.star^ by r^* 
ferriog them to fundamental ones. In the second and third 
volumes, however, he separates these errors, by using a spirit 
level for determining the inclination of the. axis, and therefore 
be is enabled tp determine m, and consequently to obtain the 
absolute right ascensions. .. . , 

. He appears ,tp>hayai' very rarely adjusted his instrument to 
the meridian, but left the error to be determined by observa* 
tions, in as^gning a just value .to 15 ». This method, which 
is ipQre us^ on the Continent than here,.poasesses several nA-f 
vantages, easily appreciaited by the practical astronomer. 

Thf tables of the values of 15ii, in the several volumes, 
fHrincipally determined by tbe pole star, but ocdamonaliy by. 
two stars neariy ppposite, in right ascenrions, afford an inbr^. 
estiqglbistory.of the instrument. Periods will-be found in* 
which the steadiness of the instrument is very remarkable 
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At other times^ siidden and coitriderable changes took j^Iaeef 
Seif)ecllD|t tfie eauset of these, M. StiKtve bffers several com 
jectures. Very serere cold seems to have had a great effect; 
not-* acting suddenfy'but slo#ly. The melting of the snow in 
spring seemg to have been iEiCtendcid with great derangements in 
the position of the instrument/ in consequence, as M. ^truve 
suppMes, of the vast quantity of water sruddenl^ passhig into 
the earth. 

M. Struve satisfied himsctf that there was no dailff periodic 
cal diadge of position, « oircomstance, as he observes, much 
to be feared, especially w4ien the observations are applied to 
the investigation of parallax and aberrat^n^ ' 

' Our author appeara to have been unwearied in his endea- 
voues to aeardi out the aiHiutest voaroes of en:or in his in- 
strument* After four or five years observation, h&disoovered 
a very unexpected circuinstance. He found that the error of 
coUimation was difierent at different distances from the aenith ^ 
that when the error was s&Oin the hcnieon, it was 4/' of a degree 
in the zenith. His investigations relative to this matter ap^ 
pe^ to deserve great^attention. He ^ves formttlse kti the 
oorrections arising on. this acoo»nt» both for correcting his pre* 
eeding, and for applying it to his future observations. He^ 
also assigns the reason why this variable error of ooUimation 
escaped him before, and sbaws the small effects of it in the. 
most important of bis observations. Ttie cause of it does not 
distinctly appear. He attributes it to flexure ^ther in the 
tube or axis, or both. The subject itself demands the atten* 
tion of astronomers. 

Fortunately, in the results of M. Struve that are most par- 
ticularly deserving of notice, and in which he seems tp have 
arrived at even a greater exactness of observation by the tran- 
nt instrument than has been attained to in the zenith dis^ 
tanoes, we have little to do with the accurate determination of 
the errors of the instrument. The ^fects of any uncertainty 
in the valuea of m, o, or M, N, by which latter letters 
M. Struve denotes the former, corrected for the variable error in 
collimation, have no influence. All that is required is, that the 
instrument should not change its error during the 24 hours ; 
andperhaps'a transit instrument in thisre^ct may^ frotn the 
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manner in which it is mounted, be less lUible tfam otlicr ki* 
struments to be deranged bjr the varyitioDS of teuperatiiM^ 

M. StruTe^s application of the transit instrument to the ii^ 
irestigation of the sum of the parallaxes of two oj^posite stars, 
and to the investigation of the constant of abemitioo, is a» 
follows : 

Let A and B be two ^^umpolar stars, both culmina^ons 
of each being supposed visible at opposite seasons. 
Tpj^^asthe time of culmination of the star A above the pole. 
^^lS*^-fe^cthe time of culmination of the same star below 

* ^ . the pole. 
T' 4. ^, i' 4. Ij^- 4.^'' , the same quantities relative to the star B. 
e^ ^', e^'i e"", are the errors of the clpck. 

Then because n tan. dy and e sec d^ have different s^gna 
above and below the pole» 

the right asceiision of A= a — '"*"* 
the right ascension of B='53:^l+f!+fl+f». 

Therefore 

Ju JIT c • u. (T— O+C'^O (^— T0+^— ^'^ 
the diff. of right asa=:^ ^-^^ ^-^^ ^ 

The determination of the difference of rig^t ascension is 
therefcxe independent of the errors of the instrument, and de^ 
pends only on the accuracy of the observations, and the exact 
knowledge of the rate of going of the dock during the short 
times T — - f and < --* T, often of only a few minutes. 

This. difference of right ascension c^ two opposite stars he*., 
ing affected by refraction and parallax, we obtain for eaeh 
determination an equation of this form : 

C+r c+^ o+t; T+w «/=0, 
where C, r, «, v, and ir, are known quantities, 
and Csthe correction of the tabular di£ of right ascamon. 
20^,2fi5+a=constant of aberration, 
and V and ^'sthe constantis of paraliax. 

The circumstance of the two stars being nearly opposite in 
right ascension, enables us to express the two terms v «'-!•«' 4/ 
by one term i' P, t/ l>ang known. This abridges considw. 
aibljr the cimiputation. The su|hs of the squares of the left 
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band side of the equations being made a minimum, the- values, 

of C, «, and P, are obtained, and then «--{ .== — . 

- ' ' '. : - ^ I' . . " 

As stars nearly opposite in right ascension, that can be seen 
at both culminations, gre reqviired, the number is very limit-; 
ed to which this method can be applied. 

, M. Struve gives us the following results of all bis observa- 
tions for aberration. 



Na.ofObBerv. 


Pairs o^SUUTi 


CouAUmCof Aber. 


183' 


Polark rad t Ura» Maj. 

» Cassiop. and « Ursfe Maj. 


20^,346 


122 


• 20",351 


. 95 


> Cassiop. and I Drs» Maj. 


20",240 


112 


fi Urs* Min. and « Persei. 


2(K',439 


107 


Gap^lla and fi Draconis. 


20",42r 


74 


fi Aurige and 7 Draconis: 


20^277 



From whence he concludes the mean constants 20'',349, 
the probable error bein^ ()",018w 

He deduces also, as a cotielusion, that there is no reason, 
from these observations, to suppose a dtfSsrence in the con- 
stants of aberration in any of these stars, amounting to one- 
tenth of a second* << Has observationes nullaih nobis oiFerre 
cau^m,' cur susfHceiQirr, inter hamm undecim stellarum aber- 
rationes interesse differenttam constantem, qu» O'',! arcus at. 
tingat ; sed e6 nos potius- ducere, lit ratum habeamus in his 
stellis ab^rrationes tiumerum esse eundem, quam proximes 
90^a40, v*l S<yS85." 

* He next gives the results of bis observations for examining 
whether there may not be some diflerenee-^ith respect to the 
abermtion of a brif^t s-.cjr, and a small star near it. The 
6(iars*ke examined were ^ Ursie Maj. and three stars near it, 
one of which was Alcor, of the fifth magnitude; « Cassiopess, 
and its attendant, Jb£ the mintli or tcfntb magnitude ; the pole 
star, and the small star of the eleventh magnitude. He found 
no.«lifierence as to the aberrationa of ^ Ursse Maj. and the- 
three stars, nor as toaCassiopess and its small star. But he 
considers it otherwise with respect to the pole star and its at- 
teiidant* It appears to him, that the. aberration of the lesser 
star is less than that of Polaris* " Concliidamus itaque : dis- 
<Wftipa inter aberfation^s steliarumf si quae -sunt, esse valde 
«>gt*a:in pliiribiisvstenis^ ut probabtfe 0:',1 arcus minora, sed; 
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tx dbsenraeioiiibiissequ], pro Pdari (Sm) a comite (11m) tale 
di^rimeo, ittttt 0",! ct.(y',2 areas, locum habere.'' 

Iq tbe inVi^gatioiia for parallay, stars of faUiter light can 
b^ used io M. Struve^a obaeriations than for abemtion, b^ 
cause m the thnes of greatest parallax they culoiiqate alxnit 
tin hours from noon ; whereas at the time erf greatest aberrs- 
tioQ they culminate near noon. Accordin^y, he has been able 
to examine 27 stars in pairs. Bat in all cases exeq^ one he has 
found the sum of the two parallaxes so sinall^his results being 
some positive and some negative, that they may h« considered 
asjinsecsibie. In that oiie case, however, via. for a Cygni 
and / IJrsse Majoris, he finds it =(r IS*. He had found it 
something more in his second volume, and there speaks of it 
doubtfully, but as deserving of farther inquiry. In the third 
volume he considers the above result . aa possessing great 
weight He observes, «« H^c vero masdnw .parallaxiiiss 
.summd^ ad steiliU m Cygjaiei tljr^m Maj. peitineiiti mi^a 
fides videtur babenda esse^'' te. He then proceeds |o give 
several reasons for this confidence; and he condudes, '< O^- 
pm utique sunt haesteltequa^ diutiusjbac ratione'obsiurvettittr, 
tit fides, qus .etiamnum non €9%aa videtur, creseat.*^ 

Now, it must be consMered a remarkabte cooiciclence^ that 
Dr. Brinkley, by observations of z^ith distances with the 
Dublin circle^ makes by SSS observaaciis the parallax of 
a Cygni :;pO"46, (see his paper on solar nutalion,) and isl- 
though the above is the sum of the parallaxes, there is no 
reason for assigning a visible parallax to / Ursae Maj. (4m) 16 ' 
disturb the coincidence of tbe Dublin and Dorpat results in 
this, respept. M. Walbeck^ indeed, supposes m M. Struve's 
second volume that / Ursse Maj. may have tbe greater paral- 
lax of tbe two; but this suppositio^i founded. e^ tbe ctroum- 
stance of / UrsfiB Maj. having a considerable proper motion, 
rests on a very slight support. Thus, in the only instance 
where a comparison could be made between tbe observations 
pf M. Siruve and Dr. Brinkley. relative to the qumt^ of 
parallax, they are fownd to agree. They also agree in find- 
ing ri^ sensible parallax in Polaris and in y Draconis, of boih 
of which stars Dr, Briokley has made observations so nujaiec. 
ous, that the non-existence of a sensible parallax in theseiwa 
stars spears to be placed beyond doubt. 

VOL I. KO. I. JULY, 18^4. n 
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STutiOs iKMk only wkh iMspectto t^^ 
lin and Dorpat observAtkms. t^yee.. Dr. Bnokky^ (J^. 
.Trans. IKil,} by ^rBOKiSifitm feranl stars, fiodsthe con- 
•Unt of aberration %a80''i87.. Ho ftada (in jmb fqier on «olar 
JBQtationr) foe a €jftil:th6.cna8tttntssSPf'S8,!aBd A^r^a Lytm 
80f(a& Tfais^iitraaidi^aryxoimikiMca n. reiultli, obtM^ 
ttyianetbodaso entirely ^ff^^nt as tba Dobtin^j^d-Dorpiatob- 
mvatioRS, cppeankwell.woctby Iha attention ^f asltonoiiienl, 
-fad places in a isttong %ht :tbe perfcetkm of aasdem instrii- 
ImentSi and tlie flKnmty dTmod^^oba^ 

M. Struve pvopoics to ex^teod biatobeervirtions for parliUa!t 
to several otbar.8tars»«f wlii(5fc be bas^ven a Jist. Severri 
of these are of tlfe fourtb inag^Ditiide ; but he bi>pes for 4v^ 
cess in maldng.tbie obsemitions, from the fiivourable titne of 
day of catasinalioBy when the phraltto in right asoedsiion i^ 
aaaaximum. a Lyrsets ^also 4unong^ those stars; but tberb 
appears to be no cificmnpoliic star aeariy opposite m right k^ 
censioo, greater than between ilk fonrth and Mh magiiitcidfeflL 
M. Striive^s future obsenrs^ns will greatly interest 'asftrono^ 
mers. A vast &M is still opoi to him ; tiUd oSie almost feelk 
sorry that any other pursuiit.dsould divert him frdm the traiii- 
sit instramenty with whiebhe has made sudiaccui^ate and im- 
portant observations. We must, bowiever, ekpeet that th4 
cirdeof B^ichenbaebyWhiQh be had jukredeived When he pub- 
liAed his third volame» will sbwe-a gobddejd of his attention.' 



Ar*. IV. — Am Account of 'the Janji^ or VaRsrUria Altemi^ 

JMa of Dr. Roxburgh^ the piant used in India m repnl 

ing sugar, by Francis Hamilton, M. D. F. R. S. and 

F. A. S. Lond. and £diiri>. &c. Communicated by the 

Anthor. 

It is well known thdt one of the most common processes for 
refining sugar is by filtering water slowly through small 
quantities of it, contained in pots, with an aperture in the 
bottom. The water carries along with it the extractive mat- 
ter, and the minute saccharine particles united with it, which 
tottstitute what is called treacle; and leaves behind the more 
pure crystalline sugar. In our West Indian islands the 



#«tBr iftffipplied hj/i « oAm of idoitt cUp^t pUeed cm th^ mir* 
jGieft df Ae angnr ; hot in India it is 4luppKed by tovcniig tht 
Ufiper surface wkU a Imfer of midst a^oatie' plants. 

T!he plaBtariactedit'OMiviODlji tbat^ vhieh iBrdfe Ifiadospj 
ten language ia teUed Jinyiy' and irhicl^ Ur. IBL&xhmgh; iir his 
OMinMKtipt, catttd Mim^ iaU^hiifUbt^ iddsoogh I cbobf 
mti(^ Ibe. proudly of pkttsfig h in thM «ciIu|k A shiHiif 
plast, indsed, by the youngs Linnaeus was eidled iSfer^iftiril 
'9mfika(M^ wH maadM^ba by K. BMHurgk inMer flri^ 
JtAm^.; tillhdugli Wittdetew Hod bdled it BoUonia Merratm 
Tha latter bofeUHstykowevaP, baring found <mt tfak bis £bfe 
Mftai^rala mmthb JSerpkub vMicBlaimf adopted tMs lianicc 
B^4fe bia Aeatb, Dr. IUa:b«il|^ Ubcanne sensa^lethat thi 
^tfust was anther m SetpkmSi nor a HoHonHiii iuid that it hei 
longed to the same genus with tbe Jm^i^whriehfae ealbdd 
FWibfiana* In fbe« ^talogna cf tlie planta iii ibe Bdtaiflcal 
Garden at Calcutta^ ike Serpkida ^^trtidUdti was dibrefiire 
called VaUsneria verUciUaia ; but, if 1 understamS M. Ptfret 
aright, it has been pDopoiscft by Mi fttcbard to Ibm for it a 
new ge^s i^lkl HgdrUkk (Enc. MeA. Sup. v. 186.) • 

Uka the ValisneriM^ the Jimfi nodAbt iff a cKcanoas plant, 
and in order to iniprc^Bate the female st^na, ^bteh- predicts 
ablive water, from the summits c^ the brari^hes^ the ifiale 
fleivtfertf sepii»atefrom the pknt befipre tbe anlberse? buest, onft; 
floatHP^ oil the aurfaoe, are entailed ami»n^-'the feiaale 
branches^ before the pollen explodes. lb other resptet% ii 
etei) thp manner by. which the female ftoweis. are:.eldfstted 
aboretbe anrfiice of tbe walar^ and in 9 faabk rasedbUb^ tte 
cauUnm of Willdenow, or the J^onina of Jualieo^ th^ J^^^^ 
totally :diftr9 from the Vdlimma^ whicbias pIbRrtwithr lesi^es 
like gr^ss, and without any ceteml' whereas thj^ Jargi hek a 
very br^qciiy long stem, corered to the ylery extrenHtiaa^wiih 
l^ves^ much like several species of PdiomogeUm^ mtke of 
which are indeed applied to the purpose of refining M^ar^ 
ai^d in this couiatty might aiifiply tbe plaee of tha «X»lfjj The 
prefereni:^ indeed given to ^e latter seens to be o#iifg to^ 
ab^n4apqe; as. gnsat^quantitiea of it.grMr in ahbost ifhtf 
ppiid Jip India .that is noA kept idear of weeds^ :&fc^ in 
the few circumsUnces dsom aoientioned, in ariadi die ^m^ 
resembles the VaUsneria spfrali#, it has a much greater afBn- , 



M Dr: F; HattilMa. on lA^:«AMi/i, or VaUmeria Mtimifolki: 

itj to tHe Commdina dubm of JaeqviBy otUed S^oBeragramU 
ni/blid by Willdeiiow, Heteranthera gramvnm by Vahl, and 
Leptanthus grdmineui by Micbaux and Hooker. The diC> 
ierencd* above aieBtioncdy however, aeem to me Biifficient to 
^iftetatBiheVtMmma Mer^^ V. vertMlMiatrom the 

genua Veiisninst i aik), iioii^ithak«MUag the ulmclto affin^ to 
the SeheBera, to ealablUh ihe geaas Hj^driOa^^pfc^oaed by 
ilicbard. 

; Dr. Hooker ("^M^i^^^m, No. iM^) pteeeahkZ^^ 
Of SchoUera in the natund <»der .of Jumcbj: ; but I ,doubl 
the propriety of separattng it from the Htdrochabides^ in 
whidi M. Poiretpisees ihe HydnUa^ and to which Mf. R. 
Brown (Prod. Nod. SoL i..345.) appraximates the SerpicfJa 
verticWaia^ which he admits to be a (Uatinct genuB, although 
be does not gtre it a name. - 

. So far as I know, no description of the Janfi has yet been 
publnhed, and I shall dierefiMre gire one. 
Badix fibrosa. 

Caules submersfy filifbrmes, glafari, ramaai« 
F6lta alterna, approximata, ampiexioauliaf lineariai acntSi 
iQtegerrim% enenria, venis loi^itiidiiiaMbus conFertis striata. 
Flores axiUares, siessiies, {^emimque gemini^ diofci. 
Mase* Spatha capsulifiormis, compressa, acutangnla, die-* 
phana, ore btfariam dehisccns. Spadix in spathce-fnndo bre- 
▼issinms, nunoassimus, floseulis semioa mentientibusf tectus. 
Floscnli piures, pedicillati, apatha hiante ante antherarnin 
maturitatem .diimptis pedieellis enatantesy minuti, albidi, 
qnadriyalires.^ Anthers in floie natante- dehitoentes, trto, 
sessiles, oboTatn. . 

Foem. Spatha loogitudine germinis vaginans, ore obliqiio 
dehiscena, Calyx minutus triphyllus, superus. Grermen 
aaoepe, muerone catycem gerente longissimo ^digttalt) sUbu- 
lato terminaturo. S^gmata sex, per paria basi unita, sessilio, 
oblonga. ^ 

< Fnictus menbranaoeitsy »ix defaise^ns, suUaticeoIatUs, an- 
ceps^ aeutangttlus, aeuninttdssAanis, umlocufaifis, filamenfis 
fHttbiliealibns reptetus. Semina plara,' oblonga,- inter fita- 
menla aidukntia. Semiaum i^ractnm in planta reoente non 
eanspicoa, gerttinan^ nan obsi»favi. 
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A&T. V. — Contributions to Popular Sciettce. 

The eontunoii ofajfcts of ^cventifie inqainf ture geaemlljr £Mr 
vttbdrawn frcnn popular nppmh^nsion. Etab the syjtematie 
details of our elementary ii^rks require a degree of preHmi- 
uary knowledge^ and of patient attention, wbicb are not witk« 
in the reach of ordinary readers ; while the researches of those 
whd are permitted to penetrate into- the aiysteries of nature, 
and to develope her laws, are aecesuble cHily to minds of si^ 
milar capacities and attainments. 
« ; In those branches of science which are suseeplible of poptm 
liur iUu^tratiim, and in those appfications of it which have be«i 
so happily made, to the wonts and purposes of life, the public 
have long been accustomed to take a deep interest. Tbe.miml 
enfoys^a peculiar grattficatson^ net t)nJy when it obtains from a* 
striking experiment both ti^ proof and the explanalioa of a 
scientific principle, but even when it succeeds in referriog.tha 
most ordinary facts to some genaral law, ^e truth pf which it 
has been accustomed to recognise* Frqm these cwises the topics 
of pc^ular science have always commanded an unusual degste 
of attention ; and while^the general reader is amused and in* 
structed by their details, the philosopher oilen reads them 
with m interest of scarcely I?ss intensity* 

In the following series of papers which we propose to pub* 
lish in Aiccessive nnnsbers, either the facts, or the reasonings, 
or both, will, we trust, be found to be new ; and, with the 
asflistance of some of our able correspondents, we are not 
without the hope that they will oft^n contain facts ai^d yiews 
of some ifldportanfie to science, 

No^ I*-— 0» ^ B^tdval of the Imct^^Hdm^ on Coim mid 

Medah by Unequal Oxidaikm. 
It has been long known, though we have not been dble to 
ascertain to whom we owe the discovery, that a coin, from 
which the inscription and the figures have been entirely ef- 
faced, so as not to present the slightest trace of ah impres- 
sion, may have the inscription and figure partly or wboUy 
restored, by placing it upon a hot iron. In prder to per* 
form this experiment with the fullest effect, the coin em- 
ployed should be one equally worn down, and in which very 
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Bttle of the metal has been worn off the hollow parts bj 
which the letters are surroupded. " 

When a coin of this kind, or what is still better, a coin on 
Which an illegible trace of the letter stHI remains, is pkeed 
i^on a heated iron, it #ill be seen l)iat jan dxidalion takes 
place over its .whole surface, the film' of oxide ehangiAg its 
iafRt with the intensity or continuance of th^ heat* The parts« 
Kowever, where the letters 6f the inscription bad exists, oX* 
idate at a different rate from the surrounding patts, so diat 
these letters exfaR)it their shape, aftd becoiUe legjiUe in' eonstd* 
quience of the film of oxide which covers them having a dMPer^ 
etit thickness, and therefore reflecting a different tint from 
fhat of the parts adjacent. The tints thus developed sobie- 
times pkss through many orders of brilliant colours, partico. 
larly pink and green^ and settle in a bronze, and sometimes 
a black tint, resting upon the inscription alone» In some clisetf 
ihe tint lefl oh the trace of the letters is so very f^int that ft 
^n just be seen, and may be entirely removed by a slight 
Ancfion of the finger. 

' When the experiment is often repeated with the same ooifi, 
and the oxidation successively removed after each experi- 
ment, the film of oxide continues to diminish, and at last 
ceases to make its appearance. It recovers the property, how- 
ever, in the course of time. When the coin is first plilced 
upon the heated iron, and consequently, when the oxidation 
is the greatest, a considerable smoke rises from the coin," and 
diminishes like the film of oxMe by frequent- repetition- A 
coin which had ceased to give out this smoke, smoked sHj^* 
ly after twelve hours exposure to the air, having been f eroov- 
ed from the hot iron at the begintiing tif that interval^ add 
replaced upon it at the end of it by' a pair of pincers. 

From a great number of experiments I have found t6at it 
is always the raised parts of the coin, and in modern coins 
the elevated ledge round the inscription that oxidate first. 
This ledge, in an English shilling of 1816, began by exhibit*^ 
ing n brilliant yellow tint before it appeared on any otbeif 
part of the coin.' 

In examining a number of old coins, a brilliant red globule, 
accompanied with a smell of sulphur, appeared on on^ or two 
points of the coin ; and sometimes small globules, like those 
«f tjuicknlver, exuded from the surface. Other coins exbal« 
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ed a moot intolerable smell ; and an IncKan pagoda 
perfeetlj black when placed upcm the heated iron. 
' Sttcb being the general (acts respecting the oxidatkMi of 
eoim, it becomes aft intereeting toqniry to detennine its 
eaiise. If we take a homc^neous and uniform pece of ail ver« 
and phce<it upon a heated iron^ its aurface will oxidate equali^ 
ly, if all Ae parta of it are exposed to the same degreeof heati 
A coin, however, differs from a piece of niver of uniform ta^. 
ture, as it has been struck with great force during the act of 
coining. In this process the sunk parts have obviously been 
most comprcfssed by the prominent parts of the die, and the ele^^' 
nted parts least compressed, the metal being left as it w»^ 
in its natural condition. A coin, therefore, is a piece of metal 
in which the raised letters and figures have less density than 
the other parts, and consequently these parts oxidate sooner^ otf 
at a lowefr femperat ure* When the letters themselves are rub^ 
6ed off by use, the parts immediately below them have also less 
clen»ty than the iuetal which suiroUnds them, and coasequentc 
ly, they rieceive from heat an oxidation and a oolour different 
^m that of the surrounding surface. . Hence, the reason i$ 
obvious, why the invisible letters are revived by oxidation. ' 
A isrmi^ar efi^ takes place in the bf:^atifi|l o|:idatiops 
^hich are pi*oduce4 on a suiiface of poUsbedt pte^t When 
}t^e steel has haifd portions, called pin^ by the wprki^tien, the 
uniform tint of the. oxide, stops near thef^ p^nts, ifrb^h air 
ifirays display colours different from the rest of tl)e n^ass. 

The smoking of the coin, the diminution gf its pxidatinc 
so^er, by a repetition of the experiment,: apd tl^e re^very <^ 
<hat ^wer by time, seeoa to indicate that the softer parts of 
(he metal absorb something from the atmosphere wl^ich. pror 
motes oxidation. Whether this is oxygen or not, remains to 
be determined. (a.) 



Art. Yh'^Observations 9n the Winter Solstice of 1823, 
fnade at Paramatta. By His Excellency Sir Thomas 
BsisBANE, E. C, B. F. R. S. !.&{;. and M. Rumksr. 
Communicated by the Autjiiors.. 

The following observation^ of the winter solstice hate been, 
lonade at Paramatta, New South Wales, with I sixteen inch ' 
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wpeaUog circle of ReichenbachX and form part of four, sol- 
stices observed with tbe same ^Qstruinei^t. The observatioos 
wer^ begun iibout ten days before tbe solstice, and poiuipised 
as many aftfer it. . Tbe instruijiient was c^r^fully read o^ at 
the.e^d of each observation, and left when tbey were, com- 
pleted, in the same ^te, until the following day, when i( 
ims^Jigain read before the renewal of the repetitions, the ad- 
jiisfpipnts again examined ; and this course was pursued du- 
ring the whole period pf the solstice. The noon was deduced 
for the oHrreotipns by a five and a half foot transit, by Trougb- 
tpn* Paring tbe winter solstice, in consequence of the slow 
motiom of the sun, tbe repetitions wer^ generally e^^tpnded to 
ten in eadi series ^hen the weather was fine, but in summer,. 
frcun the rapid change, it was found necessary to limit the 
•anes to four ot six repetitions. The reduction of the sok 
Slice has been ccnnpleteid with the utmost accuracy by Af . . 
Bumker. The latitude deduced agrees to the s^me second 
with that determined from the former solstice. 
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Akt; VII. — Journal of an Excursion through theHimdkiyak 
Mimnkims^ifrbfiiShij^tdihe PronHers cf Chinese TAr^ 
ianf.* By Alexandse Osrakd, Esq. Surveyor to the' 

• Board of Cpmrniisiohcniy Lieut, and Adj. Sd Battalion, 
ISth Bq^. NudVe Infantry, on the Bengal Estabfidiment. 
Communicated by the late Colonel Gebabd of Rochaoles. ' 

H ATii^G halted at this place on the ISth erf" October 1818, my 
brother (Dr. Gerard) took a walk of about a mile farther on, 
vitb the perambulator and pocket compass ; for we did not 
think it advisable to use the theodoUte in the pretence of the' 
inhabitants, knowing their extreme jealousy. He had pro« 
ceeded a little way froin the village before be was perceived^ 
when immediately the people dispatched a couple of horsemen 
after him, and crowded round the tent; making a great up^ 
roar. My brother had begun to return before the horsemte 
overtook him. They told him they had come to bring htnv 
back, but seemed in perfect good humour, laughing whilst 
they spoke. They insisted upon his going before them, and 
would not dismount when be bade them. 

About nine oVdock the Chinese officers, of whom there arw- 
several to regulate the affairs of the country, brought sixteen 
sers of flour, which they requested us to receive as a present ; 
and it was no unacceptable one, for our people had but little 
food for the last three days. In the forenoon the head man 
showed us a long piece of parchment, written in what we sup. 
posed the Chinese characters, and gave us to understand that 
it wiss an express order from the ,Garpan of Garoo, under 
whose autiK>nty the Debas are, prohibiting strangers fisom 
entering the country. He at the same time said we bad so 
many people with us, (having nearly one hundred, including 
a guard of twelve Gorkhalees,) that he could not oppose our 
progress; but as it would cost him bis head if he gave us 
the means of gcnog on, he would not supply us with provi« 

* Tb« lest of this very inleresling tour will b^ given in our next niimbef ^ 
j&Iong with s correct map, containing the toutes surveyed by Lieutenant Gerard, ' 
the route of Mr. Moorcroft, &c.»Our friends in India will oblige ua greatly by the 
transmission of any new information lespcctiog tkt Statiadcf and Nalwal HlMov 
ry of that eottBtfy.<-»EB. 
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sbos ; which was the most effectdal mode he could have 
adofjted to stop us. . 

. During the time we were at Shipke it U^w a oomplete 
huiricane, and thearidi^. of the wind dried up every thifeg 
e^Epofied to it. : -IL^he leaves'of bur books were quore bent than 
I'enrer remeiaber to have seen them in ibe hoi wiods^ and no 
d»r was observed* 

The latitude of Shipke, by the meridian altitude pf stars, is 
SSl"" ^\ and the longitude 79" W. Its extreme height ia 
10,1197 feet, and the thermometer ranged from 88^ tp 60°. 
' The people are affable and good-natured, and alh>wed us to 
handle their fnpes, knives, fte. Th<ey thronged round our 
tent from morning till night, and we found it the moat diffl^ 
eiik thing to understand th^m, 6ven with the aid of interpre- 
W^H, The Eoonawtir words we had poked up, which wetw 
of the utmost use to us during oiir journey, were not intelli^ 
gible to the people here. This evening, the things that.ha4 
been so long io' the rear came up. 

' At sunrise, on the 14th of October, vfhen the- thermometer 
was 38^', and before the inhabitants had ri^n, I set up the 
theodolite, and took the bearings and altitudes of the remark* 
Ikble peaks. One of them, covered witb snow, above ^000 
leet in height, is only four miles from the villages, from wbick 
it subtends an angle of 88". Another called Tuzheegimg, 
Sa,488 feet high, to the north of the Sutluj, was seen undeE 
in angle of 93P SV. These elevations were observed with 
the sextant and artificial horizon. 

> We exchanged a gold button for a goat, which we took 
with us to Soobathoo. The wool is extremely ine, and al* 
tnost equal to what is used for the manufacture of shands. 

We were informed the best was procured farther to the 
eastward, near Garoo, which is the famous mart (ox shawl 
wool. The goat scarcely differs from the colnmon one, apd 
it does not appear to be a distinct breed that producea. the 
sfaawL wool, but its fineness seems to depend almost entirely 
upon the elevation and coldness of the climate. We our- 
selves had an opportunity of seeing this. At Soobathoo, 
4i200 feet ahove the sea, the wool is little better than in the 
^ina.i^f. UiiKl<3Wtf»»JiSt it gradually grows finer as you 
ascend, and in the Eoonawur, where the villages are more 
than 8000 feet high, it is fit for making coarse shawls. 
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' Cr^roo, or Gaiiop, by the accounts of fifteen different peo* 
pie, 1% reckoned 11 marches from Shipke; and'4he tobA^ «Sob. 
sidling of gentle swellings, is deacpibed as being so g6oA that 
the tirade is carried oh by Vaks. 

- After breakfast we returned to Nnrogeea by the sametxMid 
tk before^ and onthe ISth October stniek off te tlie N. W^ 
towards Ludak, crossing the Sutluj, a mile from the irtnagie, 
by a crazy bridge, constrMCted' of ropes Aiade of- the bark of 
^ tree, with basket-work of twigs, forming a cunre, almoiBi 
the siith part of a circle. The breadth of the river was de» 
venty-fbur feet, with" a large rock in the middle, occupying 
forty^two feet. The extreme height of the bed is S800 feet. 
This day we travelled over a mountain of 19,146 feet, the 
ascent -of which was very steep, upon rugged rocks, and 
Aove 4r50O feet perpendicular height. We encamped for tM^ 
lirght near a stream at the height of IC^SOO ^t^ and had b«t 
a small supply of fire- wood, the country producing nothings 
but the prickly bush which we saw near Shipke, and afaothef 
hot unlike brobmi Distance, seven and a half miles. 

Seeing high mountains to the eastward, which appeared to bt 
practicable, and thinking the distance short, we resolved to at- 
tempt them, whilst our baggage proceeded direct to Nako, 00^ 
fy about three miles from our camp. We accordingly set off oft 
the 16tb of October, after an early breaktet, and went up 
rile face of a steep hill for 1| mile, sometimes ovei^ faifge 
inisshapen masses of granite, sometimes ^er ti gravelly soil» 
covered with brown whins and various kinds of AfomMkr 
shrubs. There was not the least trace of a feot^path, and 
the prickly bushes impeded us not a little, every moment 
running into the feet through the shoes, which were of thte 
kind used by the natives*; ouTqwn$tock, from' 'the badness of 
the roads, having been long since worn out. The height of Ihk 
station was 14,900 feet. ' Theire being another higher penli 
in front; without snow, that seemed near, we moved towards 
it; but we never were so much deceived in distance. It tookns 
fully three hours to reach its top, and the ascent was "very tii^ 
^me, lying over enormous detached blocks of stone, often 
resting upon small bases, tottering under the feet, and seem- 
ing ready to overwhehn iis. The last «00 yards wwe still 
i^orsc* ; and we were obliged to use toth hands and feetj n«jw 
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climbing np almost perpendicular rocks, and now leaping 
from one to the other. A i^ingle false step might have been at- - 
tended with fatal C3n8equences ; and we were so much ex- 
faausted, and had such severe headach3, that we had hardly, 
strength saffidient to make the effort; and it required no in« 
ocmiidefrabfo oneto clear the deep chasms, which we could 
scarcely view without shuddering. I never saw such a horrid* 
looking place. It seemed the wreck of some towering peak, 
burst asunder by severe frost. After much delay we got up 
the theodolite and a couple of barometers. At four f. m. the 
mercury stood at 16.170 inches, and the thermometer was 
39°, which, compared with corresponding observations, made 
by Captain Ross at^oobathoo, gives the height 16,9^1 feet. 
We observed. all the surrounding peaks, and then proceeded 
to the village of Nako, at. a quick pace. The road for the first 
mtie was a steep rocky descent; afterwards a more gradual 
one to camp, where we arrived at dusk. The distance, by the 
perambulator, was 10^ miles, but we must have travelled up* 
wards of eleven ; for the perambulator could not be rolled to 
the top of the highest, peak- 

.. From what we saw yesterday we were convinced we could 
reach a more elevated spot, and thinking the attainment of a 
great height more desirable than a high latitude, we resolved to 
try it again, and rather defer our intended journey towards Lu- 
dak than let slip such a favourable opportunity. From our ex* 
perienoe of the slowness with which the perambulator can be 
rolled over the large stones, we sent it, together with the large 
theodolite, ahead at eight, and moved ourselves at ten o'clock 
QO the 17th pf October. The road at first was tolerably good, 
lying upon turf, and passing near some lakes which were frozen 
over ; latterly it was rock^ and the ascent fatiguing, but not 
ao difficult as yesterday's. We stopped several times to look 
out for our people, but not seeing any sign of them, we dis- 
patched a man to Nako, with orders to meet us, and to bring 
our bed-clpt^es, a few bnudies of fire-wood, and something to 
cat, whilst we proceeded on to a kind of break between two 
peaks. The l«st half mile was generally over snow, and both 
my brother and \ felt completely debilitated, apd wereaiBTect- 
^ wii^i severe beadacbs and pains in the ear^ The highest 
vegetation we saw was a plant with leaves like sage, but 
without smi^ll, and brown, from the dryness of the atTOo* 
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sphere. It groves at the height of 17,000 feet, bejond which 
elevation we foutid no soil. 

< At the top of our dtation, between the peaks, where we ar. 
jTiTed at four p. m. the barometer showed 15.076 inches, which 
^res tlie height 18,683 fiwt. The thermoaeler, whea first 
leken out of the case was 80^, but in less than a quarter of an 
hour it fell to 2g* below the freezing point. After uking a 
few bearings with all possible haste, we set out on our re- 
turn, and at dark met our sevrants with our bedclothes 
about 1^ mile from Nako, and halted for the night at the 
bright of 13,7S4 feet, without a tent Our people had 
brought wood, but no flint to strike a light, so we sent them 
hack to the village for some fire. It was past eleven before 
they returned, and during an interval of nearly five hours we 
sat shivering, for the thermometer was 6^ below the freeing 
point, and we had only a couple of blankets to wrap round 
4J8. After we had lighted a fire we made a large quantity of 
punch, which we continued drinking till near two in the 
jaorning, and I do not recollect any thing that ever refreeihed 
me so much. The length of our march to-day was about ten 
miles, and we- ascended 6800 and descended 5000 feet of per- 
pendicular height. The people with the perambulator and 
theoddite missed the way, and did not arrive till midnight^ 
and their hands and feet were almost fro2^n. 

The thermometer at sunrise, on the 18th October, was 16% 
and the cold intense. We could not sleep much owing to it, 
for excepting a few sticks which we kept for the purpose of 
preparing breakfast, our fire-wood was exhausted. 

We wished much to see the barometer below 15 inches, and 
determined to make another attempt to reach the summit of a 
peak north of our yesterday^s station, which appeared 600 or 
700 feet higher. Being now 1^ miTe nearer to it than before, 
we had every hope of succeeding, and therefore sent off oqr 
things as soon as we could prevail upon our people to. move, 
which was not, however, before nine o'clock. We were well 
equipped with instruments for making all requisite observations ; 
we took with us three barometers, two thermometers^ a large 
theodolite, a small one, a perambulator, a^telescope magnify- 
ing eighty times, and a smaller oti^, together with^a bundle of 
sticks, the boiling point of water, and a sextant and artificial ho« 
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risoti f^ft8cel*tafaiin|;» 'We fiKih%ed altttreafterten, and c^en 
took oar people not a mile from our hailing place. We had 
infinite trouble hi getting -them to go oh, and were obliged to 
Jceep bawling ont td them the whole way, atbtfe time threat^ 
ening, and at anotfier taaxm^ thA».« To tell the truth, how<f 
ever) we oould Hot bav^ walked, mueb fatter oiifselves, for Wi 
felt a fullness in the ^bead,atid expeHenced a gen^nil dtibltHjr^ 
which, together with headaicU and' pmid in the ears and 
breast, afiRBcted lis more than the dajr befere^ A ebtd wind 
that benumbed oiir hMda spfernng up, and increased ^ith the 
height, till about thrae p. v. when it died away. Aftef 
much annoyance we reached the plaoe where; we put up th^ 
barometer yesterday. Here thU man who carHed the buhdU 
of sticks sat down, atid sttd he must die, as he could not 
proceed a step farther, and neither a sound thrashing lidr tdM 
pcomise of a handsome rewiird could induce him to moive; 
we accordingly left him, and, aftei* an asctet of 700 ftet, at* 
twined the top of the peak> 19»411 feet above the level of thf 
sea. The road latterly lay over disunited blocks jof granite; 
between which we found large lumps df ice transparent as 
crystal. We got up the last ascent Without mueh difficulty^ 
which is somewhat surprising. It was ' four r. k. when we 
gained the summit, so that we had not time to make half of 
the observations we wished. The thermometei' wai not below 
SS degrees, but, owing to the wind on the way up, ihy hahds 
were so benumbed that it was not until I bad rubbed them fcr 
a quarter of an hour that I got the ute of them. Whilst I 
was setting up the large theodolite, my brother tried three 
excellent barometers, which we had the satisfhction to see 
stand exactly at the same point, 14>,676 inches. 

The Tuzheegung had an elevation of 17 degree^, and was 
not more than two miles -distant. The ink froze, and I had 
only a broken pencil, with which I got on very slowly. It 
was twenty minutes to five before we had finished our ob*- 
servations ; the thermpmeter was 11 degrees beloi^ the 
freezing point; and we had 7609 feet of perpendicular 
height to descend, over a bad road, in a distance of six 
miles. We cautioned our people against delay, and mofh 
ed downwards as fast as we could walk. We passed the 
bundle of sticks where it was left; but the man had dis- 
appeared, and we next day understood he had readied 



'«fttti{>'b^re U8» Ni^t overtook w two viA a iulf miles 
•froiA !Nako, ^d my broiiier bad the misfortuiie to fall, an4 
%urt his leg so mui^, that we gmftly ftared he would be ob- 
J»ged to temam where be waa ixtAl umstanca OMdd be ob. 
taiaed frmai i^ villnge. Aftei? attiag^owD for 6alf an faour^ 
lie found Jiifi^elf a&le to>^>foeeed it # ato«r fi^eie ;> )bo we uoifL 
ed on, and shortly efler lost the road, by going too farto Ifae 
^ght. We got ia - among a ^anfufRsd. j«»i&te of gigiiatic 
masses of rock, from whicih we Ibuud it no easy roister fo eH^ 
tricate ourselves. We wander^ed ab^ut amcmg them, ahnost 
as chance directed, for an hour attd a half. Many of ibi 
istones 6h<Mk otider us, and we passed plaoek frightf al evei^ hi 
day.light. About nine, we espied a light bebw us, ai^ heard 
the roaring of the Biyer Lee, ^ich, al^ it was then very ealmi 
eeemed cpiite close t0 us« This made tislmaginewe bad gbae W 
yaa^ the village ; but, judgii^ fVom the strange structmre of. 
the QurroO^ing mountains, which we eoutd acap^ely milt&kei 
<we<did not thihk it possible we could have dbn6 so, more es* 
pecially hA we had seen no cultivation, and there are a good 
many fields around Nako; we tberefqlre went on, aild cam^ 
to .a Lama temple, that we -recognised about a qMrter of ii 
mile froib catop. We oalied out, and were answered by 
some of our people, who came to ineet us with a couple of 
fights. 

Wo reached camp at half-past nine, not so much tired ai 
might have been eicpectled. Only fi*ur of our servants arrivi 
ed' that night ; the rest stopp^ wiiliout fife at our for- 
mer hatting place, and came up late nexi day, having their 
feet so much swollen by the frost as to be unable to carry 
kads during the rest of our joiii^bey. The distance to-day 
was ten and a half miles. 

Our last three marches Were fl'augbt with acddents. Three 
barometers, a perambulator, and thermometer, were smashecl 
in pieees, and the small theodolite, a very neat instrument hf 
DoUond, divided into ^ngle minutes, with a brass stand, was 
rendered ^nfit for taking elevations, the nonius having been 
broken off. We had remaining a strong perambulator, two 
large theodolites, a surveying compass, four barometers, and 
aa.aidhy tb^mometer^, together with a couple of sextants^ a 
reflecting circle, a repeating- circle, and a chronometer r^ 
that we were still very well supplied with instruments. 

5 



. We have great reatbn to be thankful, (hat, during the last 
three days, there was very little wind, and none, at all wh^m 
we visited ,the highest peaks ; (gc^ had there been nay when 
the thennometer was so low, it must have chilled us so much, 
jthat we. could not have moved, and to have reniaioed duriiig 
the night ^at suph a height would faaye been abnpit eertain 
death* 

' As many of our people were unable to walk, from fatigue 
and sore feet, we halted on the 19th. 

;^ The village of Nako is the highest we inet with during oi|r 
tour, .being not less than 11,850 feet above the sea. It i^ 
{H'etty large, and inhabited by Lama Tartars, rather difiereat 
in appearance from those at Sbipke. There is more cultivation 
|ibput it than might have been expected considerii^ its eleva- 
tion ; the fields,.which are chiefly wheats ogia, phupra, and ba* 
too, extend to the height of 1S,000 feet, and have stone dykes 
{iround them. Yak^ are here used in the plough ; they are 
hardy animals, but often vicious. The grain produced, bb 
at most other villages in K6o9a,wur, is insufiicient for con- 
sumption, and the people subsist by their flocks. There is a 
pond near this, surrounded by, apricot trees, upon whichi in 
winter, the boys amuse themselves by, sliding; but they do 
not know the use of skates. . ^ 

This morning, at sunrise, the thermometer was 18 degrieea 
below the freezing point ; a shower of snow had fallen upon 
the adjacent mountains, and every thing indicated the sudden 
approach of winter. It was now time for us, to think of re» 
turning, and we decided upon going no farther than SheaUchur. 

We here received a visit from the Wuzeer Loktus, who 
has the charge of HungruQg, one of the subdivisions of Koou^ 
a'wur, containing ten or twelve Tartar villages, which lie on 
both sides of the River Lee, from Shealkhur to the Suihij. 
He came here to collect the revenue, and brought us a couple 
of Chources, and some fine purple grapes from Soogmim. . 

On the 20th of October we roardied to C.hango, nine miles. 
The road was in general good and broad, great part oi the way^ 
lying about a mile from the left bank of the River .Lee. We 
found clay at the height of 12,000 feet, which, I believe, is 
not common. Chai^o is situated on a pleasant spot between 
two rivulets near the Lee. 
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We inarriwd « the SI al^ to Sbealkhiir, a fort and THIage be- 
longing to Bus^nr, under the oommand of Ix>ktu8. Its dist- 
ance from Chango is three and a half miles. The road was in* 
different abng the left bank of th^ Lee, until under the village, 
where we erossed it by a bad wooden bridge. The bed of the 
river is here 10,000 feet above the sea, and the breadth* of the 
stream ninety-two fleet, but it is not nearly so rafud or deep 
astheSatluj. ' ' 

The fort of Sheaikhur is cntuated in lat 82% and long. 
78° S6^ upon the confines of Ludak and the Chinese domi- 
nions. It is in a most ruinous state, and the village is a poor 
place. 

The first Ludak village was said to be a day*s mardi to 
the northward ; but, as a ungle fall of snow might have shut 
up the passes, we abandoned the idea of visidng it. 

From Koonawur to Garoo there are three roads. One firom 
Sbipke has already been menti<xied : another from Sheaikhur^ 
«ot so good as the former, lies through Chopmeerstee, an ele- 
vated country under a Deba, where the people dwell in tents^ 
do not cultivate the ground, and sub^st by their flocks. Tha 
diird road from Nisung crosses part of the Himalaya range, ' 
at a pass called Gangtung, whidh is r^resented as being ex- 
tremely difficult. It is worthy of remark, that the Eoonawur- 
ees estimate the height of mountains by the difficulty of 
breathing they experience in ascending them, which, as be- 
fore noticed, they ascribe to a poisonous plant ; but, from all 
our inquiries, and we made them almost at every. vUIagje, we 
eould find nobody that had ever seen the plant, and from our 
own experience, we are indined to attribute the effect to the 
rarefSEKstion of the atmosphere, sinee wefelt the same sensation 
at heights where there were no vegetable productions. The 
traders who cross Gangtung Pass put on so many clothes to 
defend themselves from the excessive cold, that they can 
scarcely walk. They wear a large garment, with sleeves 
veaching down to the feet, made of sheepskin, with the 
woolly side inwafds, trowsers and stockings erf* the same mate- 
rial, a kind of rude gloves of very thick woollen stuff, and 
caps and shoes of blanket ; they likewise, occasionally, wrap 
tiuMe or four bhuikets round them, and, thus accoutred, set 
out on their perilous journey. No grass is met with on the 
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way far two days ; and travellers are said to have dreadful 
beadachs and pains in the ears even when at rest Many, 
goats and sheep die annually ; and it is no uncommon thing 
for the people that attend them, who also sometimes perish, 
to lose their fingers and toes. This road leads past Chub- 
rung, and crosses the Sutluj at Chuksum Sango, (a woodeii 
bridge wfth a railing of iron chains) under Tooling, a large 
collection of tents, where there is a temple with a gilt cupola 
roof, held in great repute among the Lamas. 

Leh, the capita] of Ludak, on the right.bank of the Indus, 
is reckoned sixteen days journey from Shealkhur. There 
are several roads to it from Koonawur, one from Wangpo, 
another from Soongnum, and two from Shealkhur ; they are 
rocky at first, but slfterwards improve. Lefa is about midway 
between Kashmeer and 6arbo> being eighteen marches from 
either. 

On the SSd October we proceeded to Lee, a village oh the 
right bank of the Lee river, near the junction of a small stream 
with it The distance is twelve miles ; and as it was late 
when we started, we did not reach it until upwards of au 
hour after dark, and half our baggage did not arrive that 
night The road was bad, crossing two rivulets, the ascent 
fipom the latter of which was extremely tedious and danger- 
ous, being very steep, upon sand and gravel that seemed to 
have but recently fallen. It was a natural slope, and the 
greatest caution was requisite to avoid putting the loose earth 
in motion, for there were no marks of a foot path : with all 
our care, however, it was not unfrequent to slip back many 
yards, and some times near 100 feet of sand gave way at 
once, carrying the traveller along with it, but not very quickly : 
the greatest danger arose from stones displaced by our people 
who were a-head, which every now and then whirled past us 
with astonishing rapidity. 

' On the 13Sd October we marched seven and a quarter miles 
to Hango, situated on the bank of a stream flowing to the 
eastward, to mix its waters with the Lee: this valley contains 
five or six villages, around which there is more cultivation 
than in general we had seen in Koonaiwur. The road coqa* 
menced with a steep ascent of 2500 feet, and was then good 
and even to Hango, 11,468 feet above the sea. . 
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We inarched to Soongnum, on the 24th, a distance of nine 
and a quarter miles. At first we had an ascent of S400 faeft, 
by a good but steep road to the top of Huogrnflg Pass, 14,887 
feet in height This pass separates Hungrung fron another of 
the divisions of Koonawur, named Shooung, under the Wu^ 
zeer Budreedas : the mountains immediately on either side 
might be fully a thousand feet above us ; but there was Jitll* 
snow upon them, and none at all in the Pass itself • The wtiid 
blew with irresistible violence; and although the thermometer 
was four degrees above the freezing point, it chilled us so 
much that the numbness of our bands continued almoat 
until we reached Camp, to which we descended by a g€od broad 
road, cut into long zigzags, and crossed by some rivulets eiw 
tirely frozen. Soongnum is a town of considerable extent 
and beauty ; it is situated on the pcnnt under which the Dar* 
boong and Boukeeo unite ; the former is a stream of some 
size, and comes from the north-west ~ The latter is smail^ 
and has its source near Hungrung Pass. 

The dell through which the Darboong flows, is broad and 
level, and almost an entire sheet of cultivalbn for about thcee 
miles. It is a most romantic spot* and the esUensive vine* 
yards and number of apricot trees with which it is inter, 
spersed, have a fine efiect. It is shut in to the north and 
south by mountains, not under i4,CdO feet high; to thenortfa* 
west is a steep and high pass to Ludak, aitid on the eastward 
lies the Sutluj, which the Darboong joins under the village of 
Sheasoo, four or five miles farther down the ^ea. 

Soongnum is inhabited chiefly by Lamas ; aild its extreme 
height is 9840 feet Trees, which we had not seen since we 
left Numgeea, appeared in diis vicinity thmly scattered upon 
the surrounding mountains: they consist of kdoo, or kelmui^i 
and ree, both varieties of the pine : the last kind, which pn>« 
duces the heoza almond, in shape resembling the pistachio 
nut, and in taste not inferior, is peculiar to £oonawur, and 
does not grow to the westward of the Buspa or Wangpo 
rivers. 

In the evening we were entertained with a Lama conoert^ 
which was far from disagreeable ; the music was high and 
low alternately, (Hie set singing the bass, and another the 
treble. 
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Abt. VIII.*-*On the Regular ComposUkn of CrtfetaUtMed 
Bodies. By Wtlliam Haii>idgxr, Esq. F.R.S.E. 
'Communicated by the Author. 

From the earliest period of the application of geometry to 
the regular forms of minerals, the consideration of what is 
commonly termed twin-crystals, or hemitrope crystals, has 
formed one of the most interesting parts of the science, and 
has deservedly fixed the attention of naturalists. For the 
first scientific explanation of the law, according to which some 
of them are formed, we are indebted to Rom6 de Tlsle and 
L'flermina, who succeeded in unravelling the mystery, which, 
till that time, seemed to separate the forms of Spinel, of 
Tin-ore, &c from those of other minerals. In the present state 
of crystallography, the explanation of these twin-crystals is 
not attended with the least difficulty, even to a beginner ; but 
it required uncommon sagacity to establish the first well* 
authenticated instances. How difficult this appeared to the 
mineralogists of that period, we may judge from the invi* 
tation of Linnaeus to naturalists, who might succeed in as- 
certaining their forms, to favour the public with the descrip. 
tion of the crystals of Tin-ore, one of those at present most 
easily explained : Stanni crystaUini veram et distinciamjgu^ 
ram qui eruere poterit^ eamdem publico non invideat* 

The names Macle and Twin -crystal are older than the geo- 
metrical explanation of any of them ; the former used by 
Rom6 de Tlsle, the latter by Weroer and his followers. The 
term Zzvitter^ which had for centuries been applied to Tin-ore 
by Saxon and Bohemian miners, and twin-crystal, indicate 
vaguely a composition of two crystals, without, however, re- 
ferring them to any determined position. Haiiy supposed 
that, in general, their form might be explained by considering 
a perfect crystal cut into two halves, one of which is revolv- 
ed in the plane of intersection through an angle of 180° 
or one-half drcumference. He founded upon this explana« 
tion the term of hemitrope crystals, which expresses very 
well some of the general geometrical properties of regularly 
compound minerals. Haiiy himself has since explained many 
twin-crystals not known Before, and many new and curioua 

• Sptt. I^at. 1768, p. ISO. 
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«Niefl have likewiw been dbooverMl end deeieribed by Co«at 
Bournon in Calcareous sper, &c.; Mr. PhiUips in Tini^re, 
&c. ; Profe&sor Weiss in Quartz, in Felspar, in Cbabasie, Ac. 
As the occurrence of twin-crystals in nature is very general, 
and as many of them hare been perfectly explained, the stock 
of information in this respect is already large apd valuable ; 
but the various facts have never yet been collected within 
the exact limits of certain general laws, by means of wfaidi 
ail of them might be explained. 

To give a general view of these factcu is the object of the 
fHresent series of papers. It does not enter within their limits 
to give a full account of the means of ascertuning the simple 
or compound state of minerals ; but it is supposed that the re^ 
gular composition is already known to take place, and it is thehr 
object to trace the laws by which this composition may be ex- 
plained. Among these means, however, the only pure crystal^ 
lographic character, which always nedessairily must be foundj 
is the exactly reversed atuation of certain parts of one in- 
dividual, in respect to homologous parts of the other. Re-en- 
tering angles are very often produced, yet they are not a neces- 
sary consequence of regular composition. The strise frequently 
occurring upon the crystalline faces, being the expression c^ 
some other form combined with that whose faces ire observe, 
very often lead to the discovery of compositipn. The phe- 
nomena of cleavage and of double refraction, being intimate- 
ly connected with the regular forms of ininerals, are capable 
of being applied to a great extent in examining th^^ simple ot 
compound state of minerals; tbey are of great and equiil 
value in the present place, though both of them, strictly 
speaking, are foreign to the pure crystallographic considera- 
tion of minerals. 

Whenever the mode of junction of two regularly formed 
individuals is to be explained, we have to attend, Ist, To the 
relative position, andSdly, To the faces of contact of the indivi- 
duals with each other. If these can be ascertidned and redu<>- 
edto some general law, the composition is regular, and yields 
twin or hemitrope, crystals ; if tiie compositiqa b^ irregular, 
the product will be groups of crystals or gfeodes, which, if the 
regular form of the mdividqals be destroyed by tbdr contact 
with each other from all ndes, will t^rw^te in ^obulari 
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botryoidal, reniform, and other external sliapes, or in massbre 
varieties, confiisting of granular, cx>luniBaryor lamellar particles 
of composition. 

The general laws, to which, in the crjstallographic system 
of Mohs, all regular compositions are referred, consist in the 
following geometrical constructions. 

\, Suppose two equal and similar regularly crystallized 
individuals of the same species to be in a parallel position. 
Turn one of them round a certain line, which is called the 
aivis qfrevohiiion^ through an angle of 180*, while the situation 
of the other remains unchanged. The axis of revolution must 
be parallel to an edge, or perpendicular to a face of one 
of the simple forms occurring in the species. This is the 
position in which the two individuals will join. The face in 
which they touch each other, or thejuce qfcompositionf is 
either perpendicular to the axis of revolution, or this line lies in 
the face of composition itself, which, in the latter case, is always 
parallel to a face of the series of crystallization of the species. 
The individuals may terminate at the face of composition, 
or they may continue beyond it Very often the regular 
composition takes place on more than one of the similarly 
Situated parts of an individual, <x it is continued in more or 
less thick bminee parallel to itself. 

II: In those species whose forms possess the peculiar pro- 
^rty of showing only half the number of those faces which 
their absolute geometrical i^mmetry would require, the two 
individuals to be joined, may assume such a position, that 
the faces of the one are, as it were, supplemental to those 
of the other, as in the two tetrahedrons, Plate III. Figs. 1 and 
9, when they join in the composition, Fig. 3 ; where these 
faces assume the situation of those of the octahedron. Fig. 4, 
from the resolution of which they are obtained. 

The second law, in most cases, gives the same result as the 
first. It is deserving of notice, that whenever a regular 
composition can be explained by this law, the faces of com- 
position are less apparent,- which may originate in.thecir- 
' cumstance, that more than one of the faces of the one indivi- 
dual are rigorously parallel to as many of the faces of the othei*. 
These two laws contain die geometrical constnMtioa of the 
regular form of twin-crystals. Perfect regularity is supposed 
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to Utke placf iQ 6«Gh of tb« individuAls* MinenlogUu, who 
have observed nature, will be perfectly awarey that even 
simple crystals seldom present themselves in this state; and 
the compound ones are, on this very account, still more sub- 
ject to accidental irregularities. Yet these irregularities never 
affect the exact position of the two individuals, without 
throwing the aggregate itself out of the class of regular com- 
positions into that of irregular ones. 

The cause of the formation of twin-crystals has been sought 
by Haiiy and other philosophers, in a certain polarity pre* 
vailing during the process of crystallization. This may ac- 
count for the circumstance, that the particles of a mineral, 
which is forming out of a fluid, always join with that which 
is already present, either in a perfectly parallel position, or in 
one differing from the former by 180''. The power of crystal- 
lization, however, acts only to a very limited distance* In al- 
lowing solutions of salts to evaporate, we may often observe 
how the absolute weight of small crystals already formed, and 
the power of crystallization concur in fixing the position of tbos^ 
crystals which are formed in the fluid. The accresoence of difl 
ferent parts of a crystal is entirely accidental; and thus lik^ 
wise it may happen, that throughout the mass of an apparent^ 
ly simple and homogeneous crystal, there are contaijoed no- 
merous particles of the same mineral in an opposite direc* 
tion. From the same point of view, also, we must consider 
the circumstance, whether the two individuals terminate at 
the face of composition, or whether they continue beyond it'; 
and likewise the repetidon of the same law, either parallel to 
itself, or in several homologous directions rdative to the same 
individual. . 

According to these observations, it will be interesting to 
(Compare the regular compositions, oceurring in different «p»- 
cies of the same system of cry staltizatioB,' with each other, imd 
to condder the diffisrent laws which may occur in one and 
the same species. 

I. Tessulhr System. 

In the tessular system the situation of the two individuals 
which are regularly composed, is always Domprised within 
bne of the two following cases. £iiher, Ist, The axis of re- 
volution is perpendicular to one of the faces of the octahe- 
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dron, and the face of composition paraliel to it; ijit^S^j^ The 
axis of revolution is perpendicular to one of the faces of the 
(rhomboidai) dodecahedron, and the face of composition par- 
allel to it. In the first case, the two individuals sometimes 
terminate at the face of composition, sometimes they are con*, 
tinued beyond this face ; in the second -case, that conUnua- 
tion of the individuals beyond the face of domposition has 
been hitherto observed in every instance, where this mode of 
regular composition occurs. 

Both these cases of regular composition enter within the 
first of the above-mentioned laws; but that in which the face 
of composition is parallel to one of the faces of the dodecahe- 
dron, will be explained more naturally according to the se- 
cond law, since it can only be found in those species, which 
present half the number of faces of certain simple forms en- 
tering into the combinations, and which for this reason are 
named semi-tessular. 

As the situation of the axis of revolution and of the plane 
of composition, is determined in respect to the crystalline 
forms of the species, it will always be possible to express the 
regular composition by crystallographic signs, a circum- 
stance which greatly adds to a clearer and mdre elegant repre- 
sentation of the subject The sign of the octahedron in the 
method of Mohs being O, that of one of its faces will be 2 
which is included in braces, thus {^|, and added to the 
sign of the crystalline form of the individuals, in order to 
^^dicate that the regidar composition takes place parallel to 
9ife of the faces of that solid, implying at the same time that 
the axis of revolution is perpendicular to this face. Thus, 
,||ie crystallographic designation of Fig. 5 will be O, |9 I, 
yhich expresses that two individuals, whose form is the oc- 
lahedron, are joined in a r^plar compositicm parallel to one 
pf ttheir faces. The edge A, produced \jfy the meeting of the 
two individuals, is equal to jdouble the edge of the octahe- 
dron, or = 218° 5&W, whUe B, its oipplement to 360°, is 
» 141* » 28''. 

The twianerystal now described, is one of those most 
fpommonly met with in nature. It is wdl known in fipinel. 
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in Automdhe)' in Diamond, in Magnetic Iron«ore, and in 
Blende; I have likewise observed it in Nitrate of Lead, and oc- 
camnallj in Alum, and in native Silver, of the latter of whidi 
there ia a specimen in Mr. Allan''s collection. 

The regular composition in Spinel sometimes takes place 
at the same time, parallel to two of the faces of the octahe- 
dron. The result is an aggregate of three individuals, Hke 
Fig. 6, and expressed by O, -j ^ |. A very distinct specimen 
of this variety, of considerable size, is preserved in the collec- 
tion of Mr. Allan. Another curious instance of a regular 
composition in this species, is represented in Fig. 7. It de- 
pends upon the sisime law, but part of one of the individuals 
reaches over the face of composition, so as to have its faces o' 
on the same level as the face o of the other individual. 
Very often the individuals of the composition are consider- 
ably depressed in the direction of the axis of revolution. 

Diamond r^cejves an additional interest in the eye of the 
crystallographer from those numerous instancesof regular com- 
positioD, which detract from its value as an ornamental stone. 
If, instead of the octahedron, as in Fig. 5, the form of the 
individuals is the tetraconta-octahedron combined with the 
octahedron, and if at the same time, the compound crystal 
is very much depressed in the direction of the axis of revolu- 
tion, this twin-crystal assumes the appearance of Fig.. 8, 
much resembling a three-sided pyramid, with truncated ap- 
ces, each of the faces of the pyramid being marked with a 
slight satient angle. The faces situated at the apices are highly 
smooth and even, and belong to the octahedron; the other faces 
are more or less curved, and belong to the tetraconta-octahe- 
dron. Generally the lateral faces c^'the forms entering Into 
the combination are still observable, and often produce re-en- 
tering angles at the plane of junction. The knots, wUieh 
have been described as existing in the interior of Diamonds, 
from which the structure runs in an opposite direction, are 
.evidently derived from laodellse, engag^ in the interior 'of 
crystals in an exactly opposite sense. They depend upon 
the same law as the composition of Spinel $ and layers of con- 
siderable thickness of the two individuals may often be ob- 
served alternating with each other. 
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The tmn-crygtal^ of native Copper, joined according to the 
aame law, are indicated among the crystalline forms of this 
jnineral by Haiiy, * who describes a variety of the form of an 
isosceles six-sided pyramid, with truncated lateral edges, 
under the denomination of cuivr^ ruUif trihexaedre^ without, 
however, mentioning it to be a.regular composition. The an- 
gle at the terroiDal edge of these isosceles pyramids is nearly 
=143°. I have also observed the truncation^ of the lateral 
edges, which correspond to the faces of the rhomboidal dodeca- 
hedron, though not alone in connexion with the pyramid now 
described. A very beautiful crystal of native Copper, from 
Nalsoe in Faroe, brought home by Mr. Allan, and now 
in his cabinet, presents the form of an icositetrahedron, 
like Fig. 9; all the edges of which are = 143° T 48". 
The edges A, B, A, B, &c. contiguous to every solid angle 
formed by six faces, are equal, and if all those contiguous to 
two opposite ones of them were enlarged, till the rest disappear, 
the result would be an isosceles six-sided pyramid, Fig. 10. 
The same evidently will take place, if one half of the crystal is 
supposed to have been turned in respect to the other through an 
angle of 180° round the rhombohedral axis, joining the two 
Qolid angles in question; and we obtain the solution of the pro- 
blem in the ktter of these suppositions, since it would be im- 
possible to account in a simple tessular crystal for a similar 
'want of symmetry ; whereas in regular compositions, like the 
preceding one of Diamond, we have numerous examples of 
a depression of the compound crystal in the direction of 
the axis of revolution. The re-entering angles, sometimes 
observable, complete the proof that there really exists regu- 
lar composition. The otherwise powerful and decisive tests 
of cleavage and double refraction for ascertaining the simple 
or compound state of a mineral, cannot be applied to the 
ductile and opake crystals of native Copper. 

The same mode of regular composition occurs so fre- 
quently in Blende, that it is scarcely possible to obtain a speci- 
men free from indications of its existence. It is found very of- 
ten in the crystals of that substance, as described by Haiiy, 
and also in passive varieties, consisting of granular particles 
of composition. The form of cleavage of Blende being the 

• Traitty 2<ie M. torn. iii. p. 4t5. 



of' Crystallized Bodies. 1(9 

rhbmboidal dodecahedron, and the foce of eompontion conae- 
quently perpendicular upon one of its rhombohedral axes, wa 
may sometimes succeed in extracting a compound form of 
cleavage like Fig. 11, where the upper apex is in a trant.. 
verse position in respect to the lower apex of the three-sided 
termination, so that a face corresponds to a face, and an edge 
to an edge on the opposite apices. In this species also, thin 
films are very often engaged in the mass in an opposite di- 
rection, or alternate with each other. As the faces P and JP 
of the two individuals coincide in one plane, cleavage will 
yield something like a regular six-sided prism from a mass 
thus composed of alternating laminae of two individuals. These 
prisms may be terminated either by rough faces, consisting of 
portions of the inclined faces of cleavage, not continuous^ or 
by a face of composition, perpendicular to the axis of the 
prism. The latter is the case in the varieties from Przibram 
in Bohemia, and has induced some mineralogists to consider 
them as belonging to a particular species, distinguished from 
Blende by its cleavage, supposed to belong to the rhombohedral 
system, persuaded no doubt in a great measure by the cir- 
cumstance^ that, among all the known varieties of Blende, 
these contain the greatest proportion of Cadmium. There are 
crystals of Blende, composed in the manner described just 
noiwr, which, by a symmetrical jiixta-position of new matter, 
have assumed the appearance of Fig. 12. Of this variety I 
saw a very distinct specimen in the collection of the late Mr. 
Blode of Dresden, which is now in the possession of Mr. Cogs, 
well. For the sake of distinguishing by their crystallographic 
signs this regular composition and that mentioned above, it 
will be sufficient to denote by the number 2 that the indivi^ 
duals do not terminate at the face of composition, but that 
they both are continued beyond it, thus: O, 2 i ^ |. 

,Tbi3 composition of two hex;ahedrons, so very common in 
.Fluor-spar, and described by Whewell in the Cambridge 
. Memoirs, depends vipon the same law ; the axis of revolu- 
tion being peirpendicuW^ and the face of composition parallel 
to ope of the faces of the octahedrbn. The individuals afe 
continued beyond (he face of composition. Sometimes a small 
part only of the one individual is found jx) stick out above a 
face of the other, thoagh always in the constant fiitaation 
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here described. Supposing the axis of revolution A X verti- 
eal, the inclined re-entering angles at alb\ ab. Fig. IS, are 
=r«28nr28"(=86T— 181" 48* ST), and the horizontal 
ones at 56, 6' & =250° 81' 44" (=860*— 109° 28' 16"). It^s 
deserving of notice, that among the almost innumerable quan- 
tity already observed, there has not been a single one showing 
this regular composition in reference to more than one of the 
rhombohedral axes at a time. According to the preceding 
observations, the sign of the twin-crystals of Fluor-spar will 
beH,8{oJ 

Begular compositions of the kind described above, are 
not rare among the crystals of native Gold. The col- 
lection of the Johanneum at Gratz, in Stiria, contains 
examples of the form. Fig, 14. The icositetrahedron of 
Gold is not, as is commonly stated, that, whose angles 
of incidence are at the edge A = 131° 48' 36", at B = 
146° 26' 83"; but it is the other variety, where A ia = 
144° 54' 11", and B = 129° 31' 6". This form has been de- 
scribed by |Iauy iii the species of Spinel, Fluor-spar, and 
Lead-glance ; and occurs, besides, also in native Silver, in 
magnetic Iron-ore, and other species. 

Leadrglance affords another example of regular compositions, 
particularly in the combinations of the hexahedron and the 
octahedron. This species presents both varieties, such as 
consist of two individuals terminating at the face of composi^ 
tion, and such as consist of individuals reaching beyond this 
iace. They are very often depressed in the direction of one of 
thmr rhombohedral axes, and thus assume a tabular aspect, 
hke Fig. 16. 

In the semiptessular species of gray Copper-ore the same law 
of composition prevails, but gives rise to a very curious ap- 
pearance of the compound crystals. In the tetrahedron, 
without additional faces, and supposing the axes of the two 
individuals of the same length, the result would be as repre- 
sented in Fig. 16, the face of composition being situated like 
ABCDEF in Fig. IT^ and the two individuals continued 
beyond this face. This mode of regular composition is not 
at alt uncommon in gray Copper-orew Fig. 18 repres^its a 
beautiful crystal, in the posseesioD of Mr. Sackof Bcfnn,fioBi 
' the mines of Dillenburg« 
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The second law of those above mentioned, or that where 
the axis of revolution is perpendicular, and the face of com- 
position parallel to one of the faces of the dodecahedron, caife 
not occur in tessular forms of absolute symmetry ; because, if 
we suppose a form of this kind to be joined to another in a 
position differing from it by an angle of 180% the faces of the 
one will be exactly parallel to the faces of the other. It ia 
confined, therefore, to the semi-tessular forms, or those in 
which some of the simple forms which they contain appear 
only with half the number of their faces. 

The only two mineral species in which this mode of com. 
position has yet been observed, are the hexahedral Iron*py- 
rites and Diamond. Professor Weiss has first observed, and 
Very accurately described, the cruciform twin-crystals of the 
first, as represented in Fig. 19 ; and he has explained their 
formation agreeably to the second one of the above-mention* 
ed laws, one of the individuals of the composition, Fig. SO, 
taking the inverse position of the other. Fig. ^1 ; so that, by 
a combination, they would reproduce the icositetrahedrob, 
l^g. 9, from which they may be obtained by the process of 
enlarging the alternating faces till the rest disappear. This 
position of the two individuals may also be obtained by turn* 
ing one half of the individual 180 degrees round an axis, per« 
pendicular upon the face ABCDEF, as shown in Fig. 9St} 
which produces the crudform one of Fig. 19, if the substance 
of the individuals is supposed to reach beyond the face of com- 
position. 

The mode of regular composition in Diamond has been 
observed at an earlier period than that of Iron^pyrites. Mr. 
Mobs mentions, in his description of the cabinet of Mr. von 
der Null of Vienna, crystals of the general outline of tetra- 
hedrons, with their faces divided into three, and their apices 
truncated, which are joined so as to appear to penetrate each 
other. Rome de Plsle Ukewise bad observed this law of com- 
position, and given a representation of it in Tab. I. Fig. 38; 
which, however, refers to gray Copper-ore, among those vari- 
^ies from the Harta which are covered with a thin stratum 
of Copper-pyrites. ♦ 

He does not quote this twin-crystal amotig those of Dia- 
mond. The crystalline forms of Diamond are much more va- 

* CryrtaUographie, Tol. iii. p. 9U, 
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Etal and isterestiog than tfaey would seem to be from the d^ 
soriptions published in many mineralogical works, but this is 
greatlyowingto'their regular composition. Semi-tessularformf 
are very common in the simple varieties ; for instance* icosite- 
trabedrons, as represented in Fig. 2fi, Very distinct specimens 
of this kind are contained in the Wernerian collection at 
Freiberg. Mr. Allan had likewise observed the same variety 
in a beautiful crystal in his own cabinet. The surface of the 
crystals is generally perfectly smooth, though curved, but 
greatly inferior in lustre to the faces of the octahedron. Also 
the tetrahedron itself, or the tetrahedron with truncated 
apices, is met with in this species, but chiefly in compound 
crystals of the. form Fig. S4. Supposing the individuals to 
be tetrahedrons, the composition would assume the aspect of 
Fig. 3. The combination of the above-mentioned icositetra- 
bedron with a tetrahedron in the inverse position, if composed 
according to the same law, gives Fig* 85, one of the most cu- 
rious twin-crystals found in Diamond, and, at the same time, 
one of those which occur most frequently in the species. 
Very often the dodecahedrons are owing to a composition of 
this kind, repeated several times paraUel to itself in thin la^* 
minsB. The dodecahedrons thus formed appear deeply fur« 
rowed in the direction of the longer diagonals of their rhom.» 
bic faces; but, if the laminae are very thin, the product 
will be a dodecahedron striated in the direction of the longer 
diagonals of its rhombic faces, and in which very- often we 
' may ^till discover traces of the edges marked n in the fi- 
gure, in the direction of the shorter diagonals, indicating the 
icositetrahedron contained in the form of the individuals. Of 
these varieties of Diamond, Lhave observed specimens in Mr. 
Allau^s collection. 

fTo be continued. J 



Art. IX. — Observations on the Temperature of the Sea 
and the Air^ made during a Voyage from Ceylon to the 
Cape of Good Hope, in 1820. By ^ohn Daw, M. D. 
F. JR. S. &c. &c. Communicated by the Author. 

TfiE observations contained in the following paper, com- 
mence in the Indian Ocean, about 19% directly south of 
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during a foyageJ¥(m Ciyhn io ^ Cape. 08 

the Iriand of Ceylon, and terminate in TaUe Baj at the 

Cape. 

The hjgrometrical measures contained in the fourth eo* 
lumn, are' the differences between the- simultaneous indie»* 
tions of two thermometers, one of which has its bulb covered* 
with a bibulous substance, and wetted with water. 

Feb. 21. 1820. S. Lat. 12" 62', E. Long. 79" 67'. 

Wind and Weather. 
W. NW. fresh, overeaat 
'Do* do. do. 

Do. gentlf , do. dight niii. 
The night was rainy and squally. 

Feb. 22. S. Lat. 14^28', E.Long. 79" 10'. 

Air. Water. Hygr. Wind and Weather. 

7»»A.M. 7^ 8r.5 V N. fresh, raining haid. 

The night was stormy and rainy. 

Feb. 23. S. Lat. 16^ 28', E. Long. 77" lO'. 

Air. Water. Hygr. Wind and Weather. 

12hNoon. 78* 80* S° SB. violent, partially cloudy. 

The night was moderate ; the storm abating. 

Feb. 24. S. Lat. 17'' S2', East Long. 74" 29'. 

Air. Wftter. Hygr. Wmd and Weather. 

IS^" Noon. 77* 7»^5 5" S£. fresh, overeait 

The night was fine, and the wind fresh. 

Feb. 26. S. Lat. 19" 16', E. Long. 71^* 66'. 



Air. 


Water. 


Hygr. 


Wind and Weather. 


1«*» Noon. 80* 


80" 


6^.5 


8£. freHiy rather doudy* 


2!P.M. 79 


, 79.5 


C5 


2)0. do. ihoveiy. 


6 79 


80 


5 


Do. do. pretty dear. 


10 79 


79.75 


5.5 


Do. do. clear. 


'he night was 


fine. 






/VJ.26. 


S. Lat. 21* 82', E. 


Long. 69* 9ff. 


Air. 


Water. 


Hygr. 


Wind and Weather. 


e^h A.M^78'» 


79^75 


7^ 


S£. fresh, .clear. 


10 79 


79.5 


7 ' 


Do. do. do. 


12 79 


79 


9 


Do. do. latBer cloudy. 


% P. M. 78 


78.5 


6 


Do. dob Qvercast a|^er a 
. shower. 


4 77 


78 


5.5 


Do. pretty dear. 


6 76.5 


77.5 


5 


Do. dean 


9 76.5 


77.5 


6.6 


Do.do. 

3 



64 Dr. Da?y <>t> M^. 7VM^8riiii«rv ^^^ Seaamd AtJlir, 

Tbe w^t w»i.fiiK. . DtitriiG^ the last two di^s we appear 
to have been in a current £k>wing &om tbe N£. or there* 
abouts^ This mfereDcie was drawn from the temperature of 
the water, and was confirmed by the observations of the Cap- 
tain. 

F€b.9n. S- Lat 28* 82^, E. Long. 66* 49'. 
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The night was fine, the breeie was gentle, and there was 
little swell. 

Feb. 28. 9. Lat. 24* 9, E. Long. 64» 15'. 

Air. Water. Hygr. Wind and Weather. 

64*' A. 11.74* 77* 5* S. by £. genUs, pretty dear. 

10 77«5 77.5 7.5 Do. do. do. 

IS 78 77 8 Do. do. do. . 

Sp.v. 76 77 6.5 Do. dOb do. 

6 75.5 76 6.5 Do. do. do. 

9 ' 70 — 7 Do. do. Tory dear. 

The night was very fine, and the breeze gentle. The de- 
gree of evaporation at 9 ?• k. was very surprising. Under 
so clear a sky, and so gentle a breeze, dew would have form* 
ed in Ceylon. The dryness of tbe air at sea, at a great dis- 
tance from land} is a subject that merits attention and investi- 
gation. 

Feb. 29. S. Lat. 24* 84', E. Long, ei** 56'. 
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The night was fine, and the wind moderate. 
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,8^5 . B*b/&iaodMit»4ffii. 
8.6 Do. da do. 

7 * Do.. dajmltydew, 

6.5 Dob do. * do. 

6 Do. do. do^ 

6 • Do. dowratlicM 



The nigftt if^s cldudy, tnd the wtad rather fmh. About 
noon there was a pretty strong curtent setti^ to the west, 
^ a little to the south. . ' 



March ^ 



S.Lat. a6^T,E.Long.5S^48'. * 

VlftsA and W«»t1i«t. 
, £. by 8. . modenUe^oTdCMt par* 
tially. 
Bk). do. iBglitly oreicMt* 

Do. • do» . ' 
Do> . do. pictty €isar. 

Do. ' do. dft 
Do. .do. do. 

• The night was fine, and :the breeee steady. Durkig the 
twenty-four hours before noon the current was setting xoore 
to the north. There was a considerable swell from the east 
before noon. ^ * . . 

March &. S. tat. 26^ 43', E. tong. ^2* W- . 
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The night, was squally, with muoh swell At 9^^.u* 
there was some i^paaraace of dew^ erery tfaiDg beinamoiH.. 

▼OL. I. »0. I. JCLT, 1884. F 
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This it owing to the deltquescence dP wit, with more or iesi 
of which every thing on the deck of il ship il impregnated^ 
A Atj gJtiSB tumbler when eicposed remained dry. 

March 6. S. Lat £8» 47', E. Long« 46^ W. 

Air. fTater. Hygr. Wind Mid WesUiir. 

9i» A. ic» 78* 97*.75 9* H]^. fteih, raftbtr domlj, muck 

•well. ' 

10 to tsa 4 N. NSfdo* ^ 4b. 

If 79 76.5 3 N. by E. do. ovoatit. do. . 

Sp.IL 79 76.5 S N. by £. do. pratty gImv do. 

6 78 76 3.5 . N£.hatd,p«rtiaUyoTerattt»dA 

8 77 77 3 Po, . do. do. 

The nighl wat tqually and rainy. 

Marche. S.Xat89^21%E.Long.4{Cft'. 





Air. 


i^iuM. 


7f 


io 


77 


19 


77.5 



Air< fffttob Hygr. Wiadafli 

8|b j^ SI. 95* 77* 5» If. ||„^, eveictst* nock iirdt 

SO 77 77 4 . Jtei do. do. do. 

it 77<5 77 5 W. 8W. d«. do. do. 

3 km. 76 .77 3 .8fir.fireib,|prtiallyoT«reMt,d«. 

6 76 77 3 W. S W. modente, eknidy, do. 

76 «- 4 ' 8.8fi.8ttlk^ath0tc]Midy,do(r 

The night was moderate. 

March r S. Lat. 28* 47', E. Long. 48« 66^. 

Wftter. Hygr. Wind and Wnther. 

77*.a 8* 8. b^ W. goBllot pritty dnr, ivett 

•ttbiidiiig. 
rp 7 dW. do. Athcr dimdy. 

78.5 8 BW. do. prel^dear. 

From the tanperatare of the water t was led to infer, that 
the ship was in a current from the north ; but, from a com^ 
parison of the observation^ and dead reckonings i^ appeared, 
on the contrary, that, during the last two days, the ship wat 
in a current setting to the north. There is, consequently^ a 
difficulty in accounting for the high temperature of the sea in 
this casew This current mayi therefore, be an eddy of th^ 
gN«t sonth current flowing tdirongk the Mottasnbique Chan« 
iitL Perhaps it may flow round the Belliqueax Bank. 

:^Pf|C« W.& 78*^ 6* 9W. by W. moder^is, doudj. 
•" * i' ft tS 6 SW. fresh^ pretty dfBsr. - 

» 78 77.$ 6 Dob dB. 



The nigbt wip modi^tn. Wt McM twiof <l||i;vMr Um 
nighty being 4ippreb^nsive of ri^nning ypon t|)e Hagus rocki, 
descnbed hy C«^Uun Wilson^ in S. Lat. 9^^ SXy^^^e IV 
E. Long. 

March 8. S. iat.g9* IT, E. Long. 4SP5'. 

Air. Water. Hygr. Wl^A uAVr^aOmiN 

10 77 T4 ? *, *^ ^ . 

J« ,. 7€| 77 7 S* i»f>wf, pi^ «tefi 

Aceordiag to Captain Stewart^ we bavft hmn, aimae i^wM- 

day, in a current of iip great str^ngtl^i setting a little to the 
west and $ouUi« At 10^ a. m. whea the temperatvire ^f the 
sea was 75% we were |irpbably.cro8SUBig the aputhem extj^emi* 
ty of the Belbqueux Bhoal. Nt>4:hange appeared in the colour 
of the water^ and consequently the deptl;|flimi^ hfT«'befp ecKi- 
siderabl^. 

Air. WttJter. Hjfpr. Wind and Weather. 

^^U. 76«5 77^ «• 8. moderate, pretty cbar; 

6 fi.4 75 J;.5 Do. dow da . . ' 

9 74 .i^ Bo. da do. 

The night was fine* In the leveniog I sayf three di^rent 

meteors, or shooting stars, of coasiderable apparent magnitude, 

- and great brilliancy. They appeared suddenly, and shet in 

different dire^na. The two largest a^^ffifd Apmi tb^ MM 

March 9. S. Lat »' 38', E. Long. 99^96r. 

Air. Water. Hygr. Wind and Weather * 

7l>x.^ 73Q 77^5 ^ 8.lre8h,«T«lC^|t,i|any« 

10 * ' 76 76.5 7 Po* da . ofercan; 

It 75 77 6 Da da jffetty dear. 

The Captain infers, from hia reckoning, tfatot we hare been 

^ !n a current settingtowards thb NE. though the contrary i^ould 

appear to be the case, from ti)je occasipnal hjgh tempei;i^ture 

pf the sea. The effect pay bt owing |to a conntelr-cunwt ot 

^fddy. 

Air. Water. Hy^r. Wind imd VwAcgr, 

a^r.lL 74i»;» 7r T.S S. frfsh, pretty clqic: ' 

'^ . 78 77,5 «.5 Do. da da 

P H 77 « D«ba^,4fc. 

The night was fine. ; 



ItB Dr. Thrryan ike Temperaimre cfihe 6ea and ike Mf's 
MarO^lOi S* Lat dCP fil', E. L<?ng. 3T !«'• 

Air« Water. Hjgr* Wind and Weather. ^ 

(B^A^Ui U* 78* 9* £. gende, aoudy. 

10 77 77.5 9 Do. do. pretty dear. 

18 78 77.5 9 » S. by 8. do. rather doudir. 

AcGOFdiDg to Captain Stewart, the current during the last 
twenty-£sttr hours has been setting towards the SW« Many 
fljring fish were observed yesterday and this morning. ' Num-^ 
bm of Uack petrels were seen yesterday, and a very datkal- 
-InrtMfstUs morning, whiich is the first we have observed^ 



Air. 


Water. 


Hygr. 


Wind ahd Weather. 


8^ p. A; 77* 
# 75.5 
8. 75.5 


77* 
78 


7* 
6 
6.S 


E.SE. gentle, pretty dear* 
KB. do.' do. 
. 8. by£.do..do. 


The night was filie« 






Murt^h U- 


S. Lat. 31-54', B. Long. g4* 4*. 


Air- 


Water. 


Hygr. 


Wind and Weathes. ^ 


t^j^U. 78* 
10 78 
It 78.5 
Sr.ir. 77 
• 75.5 
8 75.5 


77' 
77.5 
^ 77.5 
75 
7&8 


8 

9 . 

6 

^4 

.4 


8. by £. gcnUe, pretty defllv 

Do. do. do. 

Dob do. dear. 

£. by 8. moderate dk 

Bo. ao. te 

Do. do. do. 



The night wad fine. 

An albatross was seen this morning, and several flying-fisk 
The caplaia had ae^er before aeen this fish k) 8o high a kti^ 
tude. 



March IS. 


S.Lat 


.82^51 


aVE.Long.89?W*. 




Air. 


Water. 


Hygr. 


^indandWeathar. 


8i^A.Bff. 


75* 


75'.5 


8* 


IE. by & moderate, dear^ 


io 


77 


75.5 


4 


£fej. do. do. 


18 


77.a^ 


15 


8:5 


\E.byN. do. do". 


Sp.ac 


77 


i6 


4 


Do. do. rather doody. 
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7f 


78 


i 


Do; do. rather doudy. 
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78 


78 


8 


Do. do. dear. 



The night was rather £fne# Inhere was no dew, thougir 
tjiere Wa8 an appearance of it, Its formerly mentioned oa tibe 
4th of March ; a dry glass, when exposed, renmining dfy. 

During the ]ftat t#o days we have b^n in a current setting 
about W.SW. 



, during a Voyage Jrom Ceylon to ike Cape. 9^ 

March 18, S. Lat. 83^ 41', E. Long. 89° Iff. 

Air. Water. Hygr. Wind and Weather. 

<6ii>A.M. 76« 76* 3* £.N£.fredi,hajFJ«ftteUQi» 

heav^swfUf 

10 77 75.5 5 N£. do. do. 

It 79 7S f ME. di^ do. 

Sp. M. 79 77.^ 4.S N£. do.do. 

6 77 77 4 £^E. do. do. 

8 77 7i 4 Do. omeaet, l^htDing, 

9- ^ f$ — NW. by Wi do. dok 

At night, when the lead was I|eayed» no bottom was dU* 
covered at 9$ fathoms^ According to our reckoning we weit 
off A]goa Bay, and at 8^ p. m, at the edge of thebanl(, which 
the temperature of the water seemed to indicate.' Betw||en ^ 
and 9 o^cIock we steered more tq the south, and consequenl^ 
ly came into deeper w^ter, which ,waa also indicated by tl^ 
rise of the thermometer, 

7he night was squally and the wind contrary. In thg 
.evening, and during the night, there was a good deal of lighu 
ning, but no thunder was heard. Had the atmosphere been 
^lear, we expected to have seen land m the evening. 

Air. Water. ^H^. "Wind and Wteadter. ' 

H^A.jf. 76* 77^' «r NW.brW;ftMh,JiMjr 

4)dow, d^udyabora. 
10 76.5 9B-5 f Do. do. do. 



\Jt 73 75 4 W.byN.do. 

a^r xain. 

4p.ii|. 72 75.5 3 SW.I17 W.'uodentt, drndf. 

6 73 75 4 Do. do. 

$ 73 75 4 S.fi^ do. do. 

The night was c}oudy and the wind moderate. 

March 16. S. Lat. SS^" 41, £* Long* 24^ 18". / 

Air. Water. Hjfgr. Wind aod Weathor. 

6^ A. M. 67'* 76* ' 4* S.SB. modaiate, doudy. ' 

i 6d 75.5 4 I>o^ do. do. 

10 ei 76 5.5 Do. do. do/ 

IS 66 76;^ «i5 Do. do. do. 

Sr. X* 68 76' 6 SB. bjr 8. doi 

4 68 75.5 6.5 S& do. do.' 

6 67.5 75 45 Db. do. do. 

8 68 7« 4.5 Bo. do. do. 

}6 es 69 Sf D»; dOb do, 

\% ^ 6» -fi 



W Dr. Dkrf M ihi T^mpeta^rt dfihe JS^ And the Mr, 

The night wag ufifileteant, with some rain. 

The cuttist/tf ddrin^ the last twodlijs, haft been strong, 
and "hds m dbcmt S.SW. 

Though the tber^iooieter is not below 68% we feel so dis- 
agreeably oold.<thai:I am obliged to write wrapped up in a 
boat cloak, and- jret do not feel warm* 

The remai^kable ehkt^e in the temperature of the sea be- 
tween 6 imd .10 ?• M, seems to show that we are on the bank 
of Lagullas, and confirms the accuracy of our reckoning. It 
1$ in situations of this kind that the thermometer promises to 
be particularly useful in navigation. It will, n6 doubt, indi- 
cate a bank, even when the bottom is too deep to be ascer- 
tained by sounding, and it is far from improbable that it may 
become an excellent substitute for the lead, the use of which 
fs attended with so many inconveniences at sea. If the tem- 
p^ratiire of the Fater, for instance, oh different parts of the 
banky and at difiereht seasons, were once well ascertained, a 
8bit> on her voyage to or from India^ and not intending to 
touch at the Cape^ would liot require to use the lead when 
supposed to be on the bank of the I^aguUas, but mi^t as- 
certaiiithe ftu^ mdiout delay drtrbnUeyby the tb^mometer, 
Imd make « Anesh departure from the bank with confidence. 

The^Kii #ai i^ry kftddnousfjand ther swell .beav.y«. Many 
porpoises and many bMs were seen in the course of the after- 
noon. 



March 1& 


S.Lat.86^27 


\ E. Long, 80^ 20'. 
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W«fer. 
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Wind and W^eaditr. 


fhA. V* 
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«8^ 


■iMi 
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irita 


mA» ■ m^ ■ 
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'67* 


69.5 
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ftlB. moderate, oTereast. 
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^'O 


HH'S. 
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SEs bjr £. igfode, do. after 
laiBa 


10 


tl 


TO 
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kbyN.do, do. 


It 


72 


70 


5 


NK. by B. moteate, partiat 
a^Miine. , 


tF«y. 


T« 


.%o> 


:*^ 


£. do. doudy^ 
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^w. 


W.5 


45 


E.SE. do. 
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67 . 


. (^ 
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Boil do. pretty dear, orercasU 
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6S. 


$r 


t 


Pob do. da 



The nigbt W4i^ £ine» tht^ mr very cold, and the horizon 
haxy. * . 



Ai&p.u^ Um water was gM^nilhy and the ?4a gu llat about 
10 miles off. 

At 1^^ p. M. the lead was tbmwo out, and the hottooi 
found at abcMCt 70 fathooit. 

• The current has carried us a good deal to the SW. and I 
auHpeot it must have acted most powerfully between 12 and 
6 p* M. We are now steering for Pcnnt Lagulias, 

Many albatrosses and sev^al gaoaets were seen thismom- 
tog» The app^rance of tbe latter bird is coosid^!^ as o 
{HToof of being on the bank. 

March 1% S. Lat E. Xiong. 

^ir. Water. Hygr, Vl^ind and 'Westhw. 
HhA. K. I{3^5 . 00° S" £. moderate, dear oreriiead* 
6 65 flO 2.6 S£. do. do. Cape of Good Hops stat • 

milepoiC 
.8 OS 62,5 2 Bo. moderate, abiost 8 mika from laa^. 

XO 65 51 4 Do. about S mOes from Chapman's Point 

is 72 54 9 flatdljl mile ftomthor^ under Llon*iHcA 

J p. ir. 72 52 8 Pa 

About 5*^ P. u. the ship anchored in Table Bay^ about 1| 
jDile from land^ and in about seven fathoms of water* 



Jim. IL.'^Jccouni tjf a Map of Upper Laoi^ or the Terrp* 
ton/ tjf ike Lowa Shan. By Fbancis HA>ai.TON, M. I). 
^. R. S. and F. A. S. London and Edinburgh. Communi* 
cated by the 4.uthor« 

Tux accompanying map (Plate II.) has been reduced froqi 
.the original drawing given to me by the slave of the hSr^p* 
j^furent oF the kingdom of Ava^ who has been mentioned, (Phif. 
jfourn. iL 89*) It represents the territory, which, in 1795, was 
jn the possession of th^ f^rince of Upper Laos, or of the Lowa 
.Shan,,bi)t by i^o means the whole territory which at, times hspi 
Jielonged to that people or its princes, and which is repre* 
tented in die general map by the same person, (Phil. Joum» 
ii.) ^aa I have endeavoured to show in treating of Zamma^ 
{Phil. Joum. X. 65.) I then sUted, that probably )6,00p 
square British miles, which at one time had belonged to 
t^ppar I^aof^ ha4 been separated from it ; ai^ tt^js iiHeiiatedi 



Yt Dr. F. Htmilkman^a Uap ijf Upper LaoB^ 

portion oompmh^ded «U 4be 'toumrr <hi bolb'sides ofthe 
Mflekhaun, Matkhdup, and Masprsen rivers. Nothing, tker&* 
fbre, remained then to ttie Prkice of- Upper Labs, bin the 
temtory on the Maeghue, and from thence to the Saloa^n ' 
river. *Tbis accordingly forms the western boundary of Up- 
per Laos, although Mr. Arrowsmilh has brought it through 
the centre of the country. ' 

V The principality of Upper Laos, therefore, in 1795, ex- 
tended from about Lati ^"^ 05' N. where the Saluasn. leaves 
China, to about SI"" 50" N.' where I suppose the Msegfaue 
jeans the MsBpraen, or principal branch of the river of giam. 
In Arrowsmith^s map, this is represented by a small branch 
joining the Maygue (as he writes it) on the east, and the 
name Maygue is extended down to Si£\m, in place of ending 
at the junction, as it ought to have done. The junction, be- 
sides, he brings too far south ; as from the maps of Zaenmse, 
a» well as the accompanying one, it is evidently at or near the 
frontier; theMseghue not appearing in thequaps of Zasnmse, 
nor the Maeprssn in that of the Lowa ^an. The principa- 
lity, in its reduced state, extends about 1S5 geographical 
miles (60 to a degree) from north to south ; and at the capi- 
tal may be 75 miles wide, but ton^ards the north it is much 
contracted, and its area doe^ not probably exceed SOOO square 
British miles, or one-third of its original extent. Such a 
great diminution of territory was probably owing to the Lowa 
Shan having given provisions to the Chinese army, in ^the 
dispute with the Mranmas about the mines at Bodusen, and 
to their having refused to pay tribute in the reign of Zha^n- 
brushaen. 

The northern boundary of Uppfer Laos is formed by the 
territory of the Independent, or Wild Lowas, probably the 
XoIqs of the Chinese ; i^nd this tribe in all probability occui* 
pies all the adjacent parts of the Chinese empire, which ex- 
tends also along the easteru boundary, until we reach those 
parts of Laos whicfi have been given to Zasnmae. The south- 
ern boundtiry is Zaenmiie, and the trestern is the Saluaen. 
' Kiaiiitoun, the present capital, is about $0 or 40 mSles 
from ihfe southern end of the territory ;' and in place of beinjj 
on the Saliiae .» as represented by Mr. Arrowsmith, is about 
half-way between the eastern and western boimdaries. In 



tbft BBoreAMitiktAi it k csUAdKenlalaUiii. Jjeagi ^ IcMMt 
eapkdl cf tbe pnncipality» wm sbualed iQ the tenitory wUck 
hitt.been alienated. There siiU, however, reoiaiii) beMdct 
tbe.capitidy tveWe govemments or citiea marked in the map 
bj squares ; wkile tbe pkoea mariced by ciFcleit are Huas ot 
dependent towns. :AU these govemmenU seem placed near 
the frontier, which, is very mountainous ; but there would ap» 
pear to be an eidensive pliun around tbe capital* and towarda 
tbe Maegbue on tbeaofth-eHsty and on the Mrienlo towards 
the noiih and west. This last small river rons through tb^ 
centre of the country ; but no oc^nne&ion betweoi it i|Ml any 
other is mentioned : it seems to rise in ^^ cluster .of hiils, 
and to tferminate in another. There are, in warm climatea 
uefipedAUy, many similar rivers ; b«it frcon such a rude draught, 
it would not be safe to conclude that the Mraenlo » lost either 
by evapor^tiony which is not likely in a country so well sup. 
]^]fid with rain, or by sinking into a cavern. It may very 
possibly be a branch of the Salueen. Mr*. Arrowsmith, in- 
liecd^ seitmB to haVe.oenfoiwded. it with that river, and there- 
fora brought the' SaLusen through the middle of Upper S^aots, 
aad have alrdtdy mentioned. Even jsmong the* northern 
mouoiains an extensive fiat of rice ground is laid down be., 
twetn Xiaobiu and M. Ifue ; so thfit, pn the whole, the <»un?- 
try is probdbly fertile^ which urill account for so mtpy towna 
in fid small an extend. 

. With respect to the scale, we have seven days^ journey for 
^e distance between' the extreme towns;* and allowing each 
pf these to be 10 miles from the frontier, and the whole length 
to be 135 geographical miles, we shall have about 16 of these 
miles direct distance for a day^s journey on lines of a consi- 
derable l^gth« This, however^ ia probably too much, and 
could not be apf^ic^ to the lateral distances. 



. Aatb %l.'^Kotice, of Ewpeirima^ on a VariaUon in the 
Jtaies ^ Chrfsmm^tra; mih ^ Denaitf/ of the Medium 
ifi fttkick <^ are placed. 3y Gkoaos ^ABV£Y, Esq. 
F.II.S.JL Plymouth. 

Ik a series oi intei:esting ei^nments on chronometers. Mi;. 
Harvey has lately been led to the important discovery, that the 



IkfMvty of the medium in which a tthrowmetar is placed, kmM 
kdnoMt fiiAuettoe oa ite nite» in frtost ca$e3prockiemg an ao9^ 
imiMote H^ken ^ denHfy is -diminished, or a rttardatkm teihen 
fW dsmsify is increassd. In a few tiinekee|>a'6 he lias fonnd th^ 
JN^erse to take place, vis. a decrease of rate /ram dmimished 
densifyy and an tnerease/irom itvermsed denMjf^ but the iovEO- 
«r appears to be the most general ^efl^cC Mr. flarr^ iiaa 
)>roved this to be the case, hy an extensive ooune of ^cperi- 
tnents, afid in which he has subjected maoj ohronomelers t0 
)>f esilui^y from half an inch of mercury to 7£ inehes ; and iH 
all cases be has found, that if a thnekeeper^aifi^ by increeu^ 
ing the density, it lost by dsffriinisking it, and vice versS. 
A dilTerehoe df denaty, denoted by an ineh of quicksilver, ia 
sufficient to produce in many cbronomeierB a vauble altera- 
tion of rate. 

We have been favoured with a few of Mr. Harvey^ ra- 
ftnlts, which are as fetlow, 

* A pocket* chronometer, which pogaeised a steady rate tf 
'4.1".6, under the ordinary cirean»tanc«B of the atmoBphcn^ 
liad its rate indrensed to +^*^> ^^^ '^^^ density of the «r 
"was diminished to a quantity repreeented by £0 inches of 
quicksilver ; and, on afterwards plachfg it in «r, of a deaeily 
ifettoted by 10 inches of m^renry, a farther iaeraase of its 
irate to -f ir\6 took place. On restoring the tamekoqper ta 
the ordinary circumstances of the atmospberey iCe vate ra- 
lamed to +2r.l. 

In another set of experiments, with the eame diimameler, 
•Mr. Harvey placed it in a condenser, under an atmospheric 
pressure of 46 inches, when its rate changed to^—4r'i4 ; and 
on increasing the density df the ait to a quantity denoted by 
€0 inches of inercury, the daily variation farther decliiied to. 
— 8''.£ ; and a nearly proportional declension was ebtained 
when the pressure was increased to 76 inches of quicksilver. 

In another remarkable ekperiment, Mr. Harvey found 
t;bat when the rate of a chronoodeter wiw +9&^.$9 under a 
receiver, having its ^ir exhausted^ to a qpewntity denoted by 
hM en mch of mercury, the rate was ritered to — IT".*, 
when the air was increa^ to a density eorrespontog to 75 
inches of quicksilver; the rate of the time»keeper, under 
the ordinary eircumstatncee of atmospheric preeeure, beiiw 



Mr. Rarrey has, we tinderstand, drawn flrom this diaoo- 
T^ry several xnrpottaAt conclusions. For examplei that a chro* 
hotneter constructed m London^ nearly on the level of the sea^ 
Would atid^go an alteration of rate, frcmi diflerence of atm^ 
spheric pressure alone, if transported to Geneva, to Madrtd« 
to Mexico, or any other place, situated much above the levA 
if the place where it waa coostrncted. 

The whole oF the interestnig results obtained in this en^ 
%tiiry are about to b^ laid befcnre the Royal Sodety. - 

Art. XII.—- Of» the Solutiofi of Copper in Amrnmna^ and on 
the Oxidation of Copper jAxUs. By John MacCulloch^ 
M.D.F.11.S. P.L.S.and M.G.S.At;.* Goaunuoicated by 
the AuthcM-. 

It is an unacconiftable omission of chemists, not to have 
dbserv«d that c^>per is soluble in ammonia;.! miean, of 
course, in tfaemetallic atate. This solution takes pkoe «•• 
pidly in the heat at which the water of ammonia boils. The 
^ater is decompoied during the process, for Uie purpose of 
Oxidating the metal^ and bydrogeo is obtained. 
' This fact may be lumed to uae in the arts. Gold trinkeUi. 
sttch as- chains^ a^e often made oi a very inferior alloy ; and« 
in this country I believe, they are never better than e%h* 
teen carat gold. They of course require to be coloured, tm 
Uto the jeweller^a term. This is done by dissolving theoop- 
per of ihe alloy to « certain depth on the surface; so thirt;» 
alter th'te operation^ the i&etal i» in fiict gilded, nothing hut 
pure gold behig visible. The coat of pure gold is thus so 
alight, that it ewnly wears off Jo use; so that theoperatlon of 
cleaning, (as it is supposed to be hy the owners,) requires 
to be freqnebtly peribirmed, and this tadMe by a fresli pro- 
Cess of «ollklio4ah, dl* eoioulittg^ ' 

t'he mkhod iirsed by the artiats is the application of a 
mixtiire of neutral wAt^ iMended to disengi^e nkric acid» 
trkh the aftsistanee of htet In whatever manver, however^ 
ttia is umnag^, there iamucb gold alto disseivvfl m the ep- 
oration ; so much ikidttri, that whe#e much woak 4;>f ihis luu 
iNire is performedf die quantity of metal rescued £rom the 

"Y 



Y9 Dft MacCollaoh on the Solution qfCoppfr in ^mmomku 

solutionss amounts to a vety conndecable quantity annually. 
Artists are accuse<l of doing this witl^ fr&udul^nt views; 
with what truth I shall not pretend tp say. Whatever the. 
fact may be as to this, a few repetitions of th^ colouring pro* 
cess are sui&eient to destroy the Qner kinds of wor(Lman^ipi 
to the great regret of Qur.ladiea« . 

Boiling in ammonia is a safe substitute for this pernici. 
ous process, as it dissolves the copper from, the alloy, and 
leaves, in thf safne manner, a gilded or yellow surface. I\ 
has the advantage that it can be performed by any one^ with* 
out the necessity of employing an artist. 

Tlie oxidation of copperplates is a matter of very great 
importance in the arts ; nor are the printers aware of the in* 
jury which these sustain in consequence of it. It is usual in 
- all great and expensive works, not to print more impressions 
at once than are required for the present demand, when the 
plates are laid aside till they are again wanted. Thus tbej 
are often kept for many years ; while, after each c|)eration| 
^hey acquire an iridescent oxidated surface, which is rempyec} 
by the hand of the operator in the first inking. A scale xiif 
thus repeatedly removed froin the. plate, to the great injury 
of all the finer lines ; producing bad impres^ons, and, toge- 
ther with the ordinary injury from the band and the dialk|| 
at length rendering it what is tecbni^y ^ed rotten an4 
useless. ^ 

The mere operation of inking must, in time, wear out any 
plate, even in the most careful bands ; but this evil would bq 
diminished by preventing the oxidation in question 4 ^hich, 
in smne cases, produces a far thicker crust than would be ima^ 
gined, and as, in itself, sufficient |o be a cause of yeryaerious 
injury to the distimces and fainter parts. 

This evil might he diminished by printing more impresr 
sions at one time ; but, where it is necessary to lay the platq 
aside, it might be entirely prevented by yarnishing. for 
this purpose, common lac .varnish is ea^y iqpplied ; and it 
can be removed,, when, requkutCj by spirit of wineu Th^ 
' Tarnish of cao>jitchou€ might also be used fqr the •aHiepw<| 
pos^ bvt I blow not that it is more cpdveMiit* 



t>r. Brtvtter on ike Jccommtitdiom tfike Eye^ ht* Tl 

Abt. XIII.-^Ofi the Jcconwdtdum tf tim Eye to Dtfferetii 
DiiBtantes. By David Bbswstxb, LL. D. F. R. 8. 
Londoo, knd Sec* R. S. Edinburgh* * 

^Thers is no part of the phys^dogy of the eye which bitt eli- 
cited more discnsston than the power by which it adoooima. 
^ates itself to different distances. Although the most distin- 
-guished. pbiloscqihers have contributed their optical skill, and 
-the most acute anatomists their anatomical knowledge, ye^ 
notwidistanding all this comlmuition of science, the subject is 
as little understood at the present moment as it was in the 
4ays of Kepler, who first attempted the solution of the pro- 
'blenii 

In leeoUectiiq; the gteat names which have appeared in 
.this eontroTersy, it b impos^ble to approach the subject willi. 
»out much diffidence ; but this feeling is, in some degree, re- 
* moved) when we observe the utter discordance of the results^ 
.and thdr absolute incompatibility with the principles of op- 
A\c^ on the one hand^ and the structure of the eye on the 
•other. . 

t. Kepler was of opinion, that, in the process of adjustment, 
.ihe eye^was lengthened and shortened by the action of the 
ciliary processes. Descartes supposed, that^ the crystalline 
-lens changed its form, by the muscularity of its own fibres* 
Huygens con(:eived$ that the crystalline approadied the cor- 
nea^ by the pressure of the external muscles, or that the lens 
.might be made mpre convex by the same action. M. de la 
Hire: maintained, that the whole effect was produced solely 
and immediately by the enlaigement and diminution of the 
pupil; and Dr. Porterfield thought, that the csystailine lens 
was di'awn backwards and forwards by the actioa of th^ 
.eiliary {N*ocesBes. 

These different opinions have been revived by more recent 
physiologists. The opinion of Buygens was modified and 
defended by Dr. Monro. Mr. Walker has endeavoured to 
lupport the hypothesis of De hi Hire, and Dr. Thomas 
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Young has revived the o]:nirion of Descartes, and sustained 
it with all the ingvnuitj which might have been . expected 
from his profound knowledge of Optics and Pbysiolcgf. 
In the elaborate memoir which he has composed on this 
subject, 'he has attempted to show, that the fibres of the 
^rystalliBe are 'miiscalar, and, thai; the accommodii^iaii of the 
eye to remote objects is efectsd kj the inerease of convexity 
which that musouimty prodaeea In estimating the value of 
this hypothesis, it is knportiint to state, what Dn Knox io^ 
iMns»|M i»«Q»f)nn6d by all his observatioBS, directed esfo- 
daily to tbtr p0Mt»tfaii4be evystaUine lens floats loosely within 
its capsule, in xheUqmm mmgtigmig Md that no aoatomiBt 
baa traced to it any nervous filamenla. 

In stating <his objection we have taken it fi)r fpRBialad, that 
the fibzes,' if they were muscular,, are capable ofinevaaMni^ th« 
convdxity of *the kns; but, when we consider the singular 
oonstitution of this part of the eye, and especially the &ct» 
that the fibres are lines of contiary flexure^ we veqiufw* to 
Sfiy, that no si^aoity is capable of predicting the actual eflEect 
which would arise fran thdr oontraetipn. One thing on^ n 
certain, that the fibres of the outer laminae would, in the pro* 
,ces8 of contraction, press. upon those of th* inner Imains^ 
and destroy that compound gradalikMi of density, * by which 
the abernitioii of ^heridty ia so finely correetedL ^ 

In studying the changes which take place when tho eye ad* 
justs itself to difierent distances, it has been long ago ob^ers^d 
^hat the pupil contractsin viewing near objects, imd dilatiaaia 
observing distant ones. By corabiaing this admitted £set 
witb a fallacious experiment, De la Hire maintained, that 
the diminution of the pu|Ml united upon the retina the rays 
ef near and himinous objects by excluding unnecessary lighft 
and cutting off the extrense rays of the pencils^ while the 
enlargement oif the pupil gave distinctness to distan| dbyects 
by admitting a grei^r quantity of light into the eye* 



* The compound gradation of desaity here alluded to has jQot hitherto beta 
noticed in the crystalline lenses of animals. 1 have described it fully in -a paper 
on the Human Eye, which was read, befoie the Boyal SocKiy of JE^finbuigfa oa 
Che f d Pec. l&SS, sad inll leoa be f«blt«Mi*. 
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-' iyidMNigh nnueAmg pbyotc^iierf mw the gnmnX Mknqr 
#f tiib prinriple} yet, io their e^;eroet8 (o reoouoce it, thejr 
fell under the iitfludiice ofmDother no Jess inoorapatihle with 
observation. It was uniYersaily ailowtd that the pupil v%. 
tied its sice in the adapta^oa of the €ye to different dislanoH^ 
iNit this was eoRsidered as fnereiy a concoaiitant edbct» d«^ 
pending entirely on the varying intensity of the Ught of {he 
objects to which the eye was directed. In the dilatation of 
the pupil by the action of Beiladoana, Dr. WeUannd 
physiologists remarked, that the eye lost ils power of 
near objects ; bnt thaahsstroettve Aot, though of piSamry im. 
fx)rtanoei»the ioqttifj, was not pursued as il ought to hate 
been ; and the phenomenon which it piwsented waa supposisd 
to be consistent with every theory of adjustment, as those 
parts of the eye onwhich this adjustment depended might be 
supposed to be paralysed ajoag with the iris during the action 
of the Belladonna 

In this state of the subject I Was desirous of discovering 
the cause, and estimating (he influence of this variation of the 
pupl. For this purpose I selected a near and a distant ob- 
ject equally illuminated, and directed a young person to look 
ttHentively and successively at both; The lesttit of this ex* 
perimeat was, that the ptipii eomtracied in viewing the near 
olgeot, and dilated in viewmg the distant one, so that (he va»» 
ffintion ^tch it experienced could not have been produced by 
the stimulus of hght In order to ascertain what took place 
At the two limits of the range of distinfit visbn, I took a 
Inece of paper, as shown, in the an- 
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isexed figure, and wrolie upon it the 
three words, ev the fire. Haviog 
placed n fold of white paper bdiiod the word tqe, and two 
folds behind the wofd srs, I fixed the piece of paper at one 
end of a square draw-tube, and placed my eye at the other 
end, so that I could lead all the words by the transmittod 
ttght of a candle held behind the paper. The word <0)r waa 
snost iMminous; the word tax waa less lnHninous, and the 
word £T£ stiO less so. 1 now brought the paper as near 
lay ejtt aa posaUe, so that I could see thk word on with pes« 
i&Bt dsstincfaaess. When this waadonc, no exertion whatever 
eould enable me to read the woid xmx^ and still lea» the word 



lYE. t then looked at them tbibugh a small aperture wMcb^ 
upon l)e h Hire's principle, ought to have given me distind 
Tision^ but it produced the opposite effect^ and increased the 
indistinctness of the last two wf^ds.' .By making, the words 
TUR and £Y£ as luminous as the word ox, or by bringing 
another candle near the eye, so as to force the pupil to con* 
tract still farther, they could be read with the greatest facl* 
lity. 

From this experiment we may draw Aree important infe- 
irences. 

Isty That the contraction of the pupil which accompanies 
the adjustment of the eye to near objects does not pnKluce 
distinct vision, by the diminution of the aperture, but by 
«ome other action which accompanies it 

2(2,. That the eye adjusts itself to near objects by two ac- 
tions, one, of which is vohmtafy^ depending wholly on the 
will ; and the other involuntary^ depending on the stimulus 
oflight. 

.; Sd, That when the voluntary power of adjustment fails^ 
'the adjustment may still be effected by t^e involuntary sti^ 
mulus of light. 

It now became an interesting inquity to ascertain wliat 
takes place at the other extremity of ^e range of disUnct vu 
sion, namely, in viewing distant objects. If the contractioii 
of the pupil is a necessary accompaniment of the action 
which adjusts the eye to near objects, the dilatation of the 
pupil ought to have the same relation to the action which ad- 
justs it to remote ones. 

' As objects must cease to be viinble when the stimulus of 
light is withdrawn to such an extent, as to produce a great 
dilatation of the pupil, it becomes somewhat difficult to show 
that this dilatation ts essential to the vision of remote objects. 
The experiments with the Belladonna incontestihly prove, that 
when the pupil is widened to its utmost extent, the eye loses 
the power of adjustment to near objects, and has its power of 
observing distant ones improved and extended ; but, as the 
whole eye may be considered as in a paralysed state during 
-the experiment, it is necessary to employ another method of 
observation. It occurred to me, that, if the dilated condition 
of the pupil was essential to remote vision, all short-sighted 



of Ike £ge to IMfirerU Diifrntees. 81 

persons ought to have their sphere of vision extended in ^ 
evening. . I accordingly foand^ upon iiiquiry, that this was 
the case to a great degree, and that several short-sij^Ued 
persons could cpunt the six stars of the Pleiade% though 
ihej were unable to see objects distinctly at a moderate dis« 
tance during the day. The most superficial observer^ indeed^ 
must have remarked the distinctness of remote oligects in the 
evenings especially in that state of the heavens when all ad|}a» 
cent objects are lost in obscurity, apd when the eye recognisea 
only the precise and well-defined outlines of the trees and 
mountuns that are projected against the horizontal sky. 

This remarkable efiect of the diiataUon of the pupil may be 
deduced from the converse process of observation. If we 
lo^k at distapt objects while the light of the sun is reflected 
vpon the eye, the voluntary power of adjustment is still ca« 
pable of dilating the pupil so as to produce distinct vision; 
but the tendency of the iris to contract under the involuntary 
stimulus of light, produces such a painful sensation in the 
eye as to leave no doubt, even if the dilatation's were not vi- 
sible, that the iris was under the influence of two opposite, 
actions. 

Having thus stated the most palpable arguments which may 
be adduced on this subject, it appears to me impossible to 
avoid the conclusion, that the power of adjusting die eye de« 
pends on the mechanism which contracts and dilates the pu- 
pil ; and, since this adjustment is independent of the variation' 
of its aperture, it must be effected by the parts which are i^ 
immediate contact with the base of the iris. At this ppint, 
however, observation and experiment fail ; but, though we 
may never be able to point out the precis^ manner in which 
the action excited at the base of the iris produces the adjusts, 
ment, yet, by excluding all other possible hypotheses, it may 
npt be difficult to fix upon the true cuie, and establish it hy 
that degree of evidence which is deemed satisfactory in other 
physiological inquiries. , • 

The mechanism at |be base of the iris may be conppyed to 
produce the adjustment in four ways, ist^ By .^longatii^ 
the eye during the contraction of the pupil. Sd, By increas- 
ing the convexity of the cornea. Sd^ By altering the- can* 
vexity of the capsule of the lens ; and, 4til, By increafiog 
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ihb dMtatide of tb6 icvystriKne lens from the retina. The firsi 
Iwo df lii^ie tncxies dT adjustment are excluded by the direct 
observatkiiM of Mr. Ramsden and Str Everard Home, whieh 
firove, that neither the convexity of the cornea, nor the 
length of the eye^ is akered during adjustment The Sd 
mode, depending on a supposed alteration in the curvature of 
the oapsttte of the lens, cannot produce the effect, because 
the liqMr morgagnlj in which the lens floats, has nearly the 
itome n^tactive power as the aqu^us humour, and thefefbr^ 
BO change in the curvature of a membrane which separated 
them, eould produce a. perceptible deviation in the transmit^ 
ted rays. 

The la^ hypothesis, therefore, remains as the only proba- 
ble one, namely, the removal of the lens from the r&tina by 
die contraction of the pupil, the eye being adjusted to objects 
at the remote limit of its range when in a state of perfect re- 
pose. 

Independently of this train of argument, the opinion w^ 
have been supporting derives much countenance from va*' 
itons well-ascertained facts. The loss of the power of ad- 
justment by the extraction of the lens, proves that this parf. 
of the eye is essential to the process, and many physiolo* 
^ts have considered ii motion of the lens as the most proba- 
ble change that could take place in the interior of the eye. 
The want of muscularity, however, in the ciliary processes, 
induced many of them to abandon this opinion, while those 
who continued to maintain it, never supposed that it might 
be effected through the ageticy of the iris by the combination 
of a Voluntary and an involuntary action. 

The anatomy of the base of the iris has been hitherto so 
imperfectly understood, that it is not easy to point out the 
precise manner in which the muscular action of this inem- 
brane may be propagated to the lens ; but these parts have 
b^n accurately examined, in reference to this inquiry, by 
Dr. Knox ; and the Society willbe able to judge from the de- 
tails which he has given in a separate paper, whether or not 
they present any objection to the views which have now 
been explained. 

* The preceding experiments and observations, have an im- 
mediate applicHtion to those imperfections of vision to which 



the eye is exposed as an. optical iostriMnoit. The range of 
distinct vision is necessarily affected by any diounation in the 
voluntary or involunt|iTy powers of adjustment, and soex^^ 
tensive, sometiiQes, is the influence of such a change^ thai 
the eye may be regarded as blind for ol^ecta at particular dis** 
tances^ and undk^r partkular degreesof illumination. The ctir^ 
of these apparently serknis^ and often alarming impeifeetions,} 
is often extremdy simply by merely incrensii^ or diminishi 
ing the involunlafy stitmilus of light, or ty an Akeratioii ift 
the range of. vision by means a£ coloured glasses^ a pnqios^ 
to which, so far as I know, they have never yet been applied^ 



Abt. XXV.^^ean qf Twelve Months MeUarokgic^l Ob^i 
eervationsf in the Yeme 1882.8. By His EseeUenc^ Sia 
Thomas Brissank, K. C. B. F. H. S. &c. &c. 
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The zero of the hygrometer is the greatest damp, and 100^ 

the greatest drought : The elevation of the barometer is 6S 

feet above the level of the sea. 

Fahr. 

^ The Annual Mean Temponture of the air at Pa- 
ramatta, asvdedaoed from these observations, is 63M6 

^he Mean Tempeniture of ike air at Paramatta, 
as calculated by Dr. Brewster'^s formula, for two 
pdes of maximum cold, is about 63^ 

The Mean TemporatoreofiA^Mr^atParamatta, 
as deltermined by Sir Thomas Brisbane, in 18^ by 
thermometers placed deep in the earthy was about 61 ^5 

This difference of about l^^' between the temperature of 
ike air and that of fhe earthy is nearly the same as what takes 
place in corresponding latitudes in the northern hemisphere. 

Indies. 
The mean height of the barometer for 18SS-8 is 30.00 
JThe quantity of rain 29.948 

Annual range of the barometer 0.95 

Greatest degree of heat 106** Fahr 

Greatest degree of cold . SG** 

. Annual range of the thermon)eter 80^ 

Mean sUte of the hygrometer . 45^7 



Annual range of the -hygrometer 
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Mr. Bftbbage on SdramOricai MemiuremenU. « tf 

by ike Barometer. By Chaeum Bamaob^ Biq. F.B.S. 
F.B.S^ and Secretary to the Attmottiicid Sodetj* In 
a Letter to Dr. Brewster. 

My dsab sib, 
I MENTIONED to you, E loog tioie tiiioe, that I had some i4cas 
relative to the measureiaent of heists by the barometer, 
which it might foe interesting- either to- verify or dispiova. 
As it is very uncertain when I may find myself in situatioDa 
favourable to the trials I propose, I should be very happy if, 
dirough your means, any other person were induced to un- 
dertake the investigation. 

It is generally admitted by those who have determined al- 
titudes by the aid of this.instrumeDt,that when thelower.ob- 
ifervation is made in a narrow or deep valley, situated ^t the 
foot of a mountain* rang«, the upper dbser^intion beipg made 
on an exposed summit, the elevation of the momitain thus 
determined falls diort of its true height This effect has 
sometimes been ascribed to a curresat of air copied by \hp 
snow on the summit, and actii^ viUi&the velocity diie M it» 
descent on the quicksilver in the biunn of the instrMQiem 9t 
the lower station. . Other reasons have been i^signed ; bi^t^ 
without determining the real cause, it seems possibk,. fr9m 
its observed effiscts, to deduce an approximate measure.. %' 
have remarked, in a variety df mstances, that wheol bavi^y 
made an. observation of the barometer and thermometer iii^ a 
valley at the bottom of a mountain, ..and again, severa) ,^.^be^. 
observations in. ascending it,, until l.reache^ the summit, when 
the lowest and highest observations have been computed, they 
have generally £Ulen short of* the «mi^ of the jbeights, as 
dedueed from a cidculaticyi of the height, .from the fir&t to 
the second station, from the ^second, to the tt^i^d, and so oi} to 
the summit. In a height of about .1500 feet, measured in 
the valley of Lauterbrunnen, with considerable care, I fouod. 

The direct height, .. • 1485.7 feel;. 

The sum of two heights,, there being only 
' one intermediate station, . .... 1490.9 ^ , 

Diff. . . 5»a 
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On the Simplon, on a height of 4850 feet, I found, by em- 
frfo^ing Ibur sta^oits, k diflbience lot 11.6 ftet, biit thf $hc- 
cuiiistaiiees b«re *er« not irery farioiurabk to tine tiM- 'At 
Chamouni, in the mnghfaburhood of Mont fikiv, on a bright 
of 6300 feet, I found a difference c^ 76 ftet by thi«e stations. 

I mention these cases, not as sufficient to found a theory 
upon, nor as baving been made with ciure enou^ ito verify 
one "when contrived; bntimerely as a few of those fii^9 wbicfi 
cafled iny own attention to tlmt subject, and as affording a 
feasdiiable ground of f tnliiier inquiry. 

The idgebraical formula wiiich represents the height of aity 
-statkm above any other, by observatioBsof tbe barometer mi 
thermometer, contains within it certain constant quantHi^ 
which must be ascertained by observations for each particular 
place : of these, the mean teixnperatune of the air, and the dif- 
ictence in length of the ^umn of mensury ia tJne barcnuetei^ 
at the two stations, are the most easentiaJ. There are, bow^- 
ever, others of lass amount, which must not in all jeases be 
omitted ; an^ .the system of inquiry which I would peopcwe is^ 
to assume scnne law of actbn for these xiescending currents, or 
for any other presumed cause ; and, having introduced this 
new consideration into the formula, to detennine the oaih- 
^tlaiits belonging to it, by the various obaervations made in 
ascending to the summit. Thus, if one additional ooo^taat 
were admitted, it would be necessary to make one interosedi- 
ate statbn; if more constants appeared^ the obsenraticms 
must be more numerous. The equation for determining 
these constants would be deduced from the condition, that th« 
sum of the heights of all the steps, from the bottom jto the 
top, should -be equal to the total computed height from the 
lowest and highest observations. - >. 

' In order to verify this theory, it <wo«ihl be desirable to se- 
tect a situation where the lower station is in a deep ^valley, 
overlooked by lofty mounlains, on >wh08€ 8jde« 4>lher statiottS 
are to be chosen, and a series of observal^ns made simuka- 
neousiy. The altitude o£ these stati<ms should, if possiUe,^ be 
•measured trigonometrically.. 

It would probably be fouad necessary to try sevetitl Jiypo- 
thetical assumptions relative «to the action oif this junknown 
f ause ; but if any traveller diould be induced to make obser- 
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vatkms, with sufficient care, on altitudes qf from six to tweWe 
thousand feet, these Would form most valuable data to those 
whose i^Mjculations might otherwise be of minor utilitjr, from 
tke want q{ the necessary facts with which to compare them* 
JBefere I terminate tUa letter, I shall make one other sug- 
gestion, rel^^tive to the detached thennomeler, in order to as- 
certain the temperature of the air at any statien, inftue need 
as little a^ possible by radiation from surrounding obgeeta. 
I.wonld recomrpend that it be inclosed in a small cylindrical 
qise, opei| at both ends, and perfori^ed with a few holes, and 
that, whe9 suspended by a string, it be whirled ipapidly about* 
The curr^Qt of the air wbipb passes over it will probably 
h^ve a greater effect io communicating to it the temperature 
pf th^ Bxr than i^n be counterbalanced by radiation from the 
neighbouring objects. — I remain. My Dear Sir, 

faithfully yours, 
Ifevon^Aire Sfri(eiy Portland FhcCj C. Babbage. 

J% 5, 18SI2. 



^HT* XV^. — Tables of the Variation of the Magnetic Needle 
in different parts ^the Globe. 

^BE following Table from Hansteen is given by itself, on 
a^unt of the great |iumber of new pbservatioqs which have 
bfen inade in the part of the world to which it refers. Thes^ 
npw obseryatiqna, which we have printed in the form of sup- 
p^emeptary tables, comprehend the observations of Captain 
Ross, Captain Franklin, Captain Parry, Captain Hall, and 
Bfr, Foster. 

^A^i.z^'rF'Contaming the Variation of the Needle^ as observ- 
ed in. JmerSSa and the a^acent Islands. 



Year of 
▼ation. 



Yearot' 
vation. 



tic V a- 

riation. 



Ham^ or Placcs. 



Magne- 
liatioq. 



Naiocs or Places. 



AcapulGo, 
Albany Fort, 

Aiitiguii Ialim4» 

Aogmtin Cape, 



1744 
1739 
1774 
17«7 
1761 
1670 



8" CE. 
2S W. 
17 W. 

4 28 £. 

4 31 W, 

5 30 e: 



Bear Island, -I 

iBetcrley, 

iBartMidoef, Car- 1 
lisle Bay, 1 

Bastimento's Isle, 



1596 
1610 
1781 
1726 
1761 
1726 



ir O'B.' 
13 30 

7 4W. 

4 24 £. 

3 47 
7 48 



«8 TM»^4ke FaitioMMi ^4ke^Mognetk NeeiBt. 



Table— cofi^inued. 



ObKr- 

vatum. 



KjimesofPuices. 



Obser. tic V»- 
vation. 



tic 
riation. 



k 



AMES OF Places. 



Bo9ton» 

Bofton Irict 

BuemnATtes, 
Baliia, Brasil» 



Cape Cathiras, 

Cftrtbagetia, * J 

St Croix Island, 
Su Christopher**, 1 

Baneteire^ j 
Cuba, 

Pau de MatanzBs, 

HaTatmab, 

Cajeune laland, 

Coneepdon, 
Coquimbo, 
Cun^oa, 
Cumana, 
Cbe»peakeBay, 
Cod Biy, 
Cape Christiau, 
Oftenland, 

StCathaiiiie^sia^ 



} 



Cape Corientei, 
Diioovery Harbour, 
Desolation Sound, 
St Diego, Califoiiiia, 
Deieado Island, 



Cape Francois, < 

AlU VeU Island, 
Frio, Cape, 
Fernando Naronha, 
Florida, Cape, 
Fucgo, Terra del, 
^Cbristmac Sound, 

Good Success Bay, 
Godthaab, Green- Jf 

land, I 
Gqadakiupe, 



708 
741 
615 
730 
708 
708 
708 
742 
761 
763 
780 
783 
726 
705 
726 
783 

726 

726 
732 
672 
682 
709 
700 
T04 
799 
732 
789 

605 



712 

785 
804 
684 
792 
792 
792 
726 

772 

776 
783 
728. 
670 
610 
726 



O'W. 
30 




32 E. 
30 

W. 


14 



2 
52 

24 £. 
12 

20 



Hermit Island, 

Juan Fernandez, 

Jamaica* 

Portland Point, 
Port Royal, 
^ack River, 

Jamba Point, 

Lima, 

Mexico, 

Martinique, < 

Marie Galante Island, 
St. Martha^ Cape, 



Maaafueia Island 



4 10 



■{ 



24 

30 

30 
20 
?2 
40 
14 

58 W. 
45 



12 15 



12 
12 

7 

4 

21 

19 

11 

3 

5 
5 
5 
6 
12 
8 
3 





51 
28 
SO 
16 

27 

20 
30 
32 
2 
10 
10 
26 



£. 



774 
769 



43 
9 
784 |5a 90 W. 
21 
22 £. 



787 
726 



24 
24 



51 
3 



Mendocino, Cape, < 

Moose Fort, Hud- 1 
son*s Bay, j 

Musquitoe Cove, I 
Greenland, f 

Monterrey, • 

Montserrat, 

Newfoundland, 
Fort St Pierre, 

NntJca, I 

Norton Sound, 

Nojriton^ 

Porto Bdlo, 

Pisco, 

Paraibo, 

Quito, 

Quebec, . -I 

Rio Janeiro, i 

Resolution Island, 
Savage Island, 
Smith's Sound, 
Santiago, Chili, 

Sebalt Isls:nd, i 

SpitzbergeU) 
Bell Sound, 
Cioss Rbeid, 

Horn Sound, 4 

Magdalen Sound, 
Poopy Bay, . 



707 
767 

726 
726 
732 
726 
7C9 
769 
682 
704 
760 
726 
704 
765 
767 
795 
693 
786 

774 



O'E. 




6 2 

4 31 
6 2 
6 20 
6 15 

5 30 

4 10 

6 10 

5 41 
3 40 

7 6 
9 36 

10 24 

9 15 

2 
14 24 

17 W. 



776 50 36 



795 
760 

772 
778 
792 
778 
770 
704 
707 
698 
742 
649 
686 
768 
787 
615 
615 
616 
794 
683 
707 

613 
596 
610 
613 
614 
613 



12 22 E. 
5 32 



15 W. 
45 

22 E. 
45 

8 W. 
25 E. 


35 

W. 
30 
34 £. 
12 

6W. 
30 



28 £. 
10 





13 11 W. 
16 
16 
12 37 

n 

15 21 



Tabb$ qfihe VittitMm ofih€ MagniUc Neeik. 



Tablk I.— CbTiltnti^if. 



Vewori 
OtMer. 
rwtion. 



ticVa. 
riadoD. 



Obtr. 



tic Viu 
muioo. 



Nakeb or Places. 



Names or Places. 



:.} 



Kead, Bflach, 

Vogelsaog 

noodluiHarboiir, 
Vera Craz» 

ValpandflOt 
Valdim» 



1596 
1773 

1778 

1769 
1776. 
1709 
1795 
1670 



160 0' W. 
90 38 

19 59£. 

6 40 

7 30 
9 30 

14 49 

8 60 



Pr, Wiles' Fort, 
York, New» 



1725 
1748 
1769 
1710 
1686 
1783 
1750 
1755 
1789 



17 &' 
9 41 . 

6 38 £• 
8 45 

7 80 
6 80 

|5 OF 
I 4 80 



SupPLEMEMTABY Tablr I.— *Co9itoffii)tg' the VarioHon (cf 
the Needle J cut observed by Captain Ross out of the Shifts 
Attraction^ in BaffinU Bay ^ in \S\S, 



^Vest 


Morth 


MagDetic 


Wssi 


Morth 


Magneiie 


Long. 


Ux. 


VaiiatioD. 


Long. 


Lat. 


Vaiiatioii. 


57^36' 


730 83' 


800 rw. 


64^ 4y 


75»50' 


91'»38W. 


57 56 


74 1 


80 30 


65 40 


75 &6 


98 44 


61 5 


75 38 


88 13 


78 54 


76 30 


108 41 , , 


63 


75 51 


87 50 


77 1 


76 33 


107 &% 


64 41 


75 59 


91 17 


78 48 


76 8 


109 1 


64 45 


75 50 


90 18 


77 57 


70 85 


86.83 



SupPLEMENTABY Table ll.^^Contoining the Variation of 
the Needk% as observed by Captain Parry in 1819 and 
18S0. 



Wcrt 


North 


Magnetic 


West 


North 


Magnetle 


Long. 


Lat. 


Variation. 


Long. 


Lat. 


Vanatioo. 


460 9^ 


59*49' 


48038' W. 


105*54' 


75* 3' 


158* VIE. 


61 59 


63 44 


60 W 


107 3 


74 58 


151 30 


68 8 


63 89 


60 56 


110 49 


74 471 

75 35* 


187 49 


59 18 


70 29 


74 39 


110 36 


135 4 


59 56 


72 


80 55 


111 57 


75 5 


183 48 


60 18 


73 3 


88 37 


118 53 


74 84 


110 &% . 


77 88 


73 31 


108 47 


113 48 


74 86 


106 7 


89 41 


72 45 


118 16 


118 11 


74 87 


114 35 


88 18 


73 33 


115 37 


71 18 


71 16 


91 89 


91 47 


74 40 


188 58 ' 


68 37 


70 88 


80 59 


103 44 


75 9 


165 50 E. 









SuPPLBMEMTAET Tablk IU .^^Cottkuoing ike MagneHe 
VartaHm observed in Hie Mofeehfe Ship, Conway^ Cap^ 
iaimBaMHeU, in 1890, 18gl, md 1828. « 



K4HC8 0F 


Vtm 


Sooth 


5T** Name? op 


West 


South 


tic VaT 
' naoon* 


Px^fiM. 


Long. 


UlU 


iJalfeD. 


PV4CB3. 


Ung. 


Lat. 


VplpHlUiO, 


71' 31' 


33* 2' 


U*43'£. Pt Petcadora, 


73° 33' 


16« 15^110 20' eJ 




78 46 


38 19 


19 34 


Callao Cattle, 


77 6 


-M .» 


10 34 


A|«iiei>« 


7S IS 


37 14 


18 22 


AnooD, • 


•- r- 


11 46 


10 25 


TiOcuhiuiiay 


73 


36 48 


U 30 Huaeho, 


— ■ •»- 




9 36 




71 ft 


29 44 


14 ^^y^ 


— *— 


-. ;-. 


9 






^* " Guayquil, 


79 40 


2 12 


9 6 


Guasoo, / 


71 9 


28 27 


13 30 Galapagos, 


90 21 


32 


8 20 


Aria, 


70 13 


18 29 


10 25 Panama, 


«■ M» 




7 


PomtColci^ , 


n 20 


17 42 


10 18 Aqk{iuloo, . 


99 54 


«» •-» 


8 40 


MolleDdo, 


71 54 


17 2 


11 5 tSan Bias, 


105 17 


21 32 


840 



Aet. XVII. — Historical Account of Discoveries respecting 
ike Double Re/raciion anti Polarisation ofLxgH. 

Ti^E papers which ' we (save idready puUis)ie4 on this sub- 
ject, comprehepd what may b^ called the first period of its 
history, during which no discovery of any marked import- 
ancie succeeded the original inquiries of Bartholtnus, and the 
fine generalisations of Huygens. A new era, however, now 
commenced ; and the subject of double refraction was destined 
to take an elevated place among the most interesting branches 
of natural philosophy. 

Feeiod IV. — Discoveries ofMoihis, 

In the year 180& the Institute of France proposed as the 
subject of a prize, to be adjudged in 1810, the following 
question : 

To g^ve a Mathematical Theory ^ verified by experiment^ of 
the Double Refraction which Light experiences when trans- 
mOfed tf^rough different Crystallized Bodies. 

1?wo or throe memoirs competed for this pri^^ ; but on- 
ly one 9f them was considered by the Institute fus meridiig 

* Fiom Captsin BasU H«ll*s Journal, tmUai <mtke Coatis of Peru^ &c. v«d. 
ii. app. p. 59. 



fhcar apmal appi)0lMiti0n. ThiiinMBoii:, which wpsjor»>RPfted 
m 1S10« \mQ the Mine of £« L. M«l«8, .Member of dii 
£gjp|ituui I«Hitit^m»«Qdi Cdanel of the Inprnkii Corps of Esi. 
gioaers. This ^fodaguiabed officer had aoeonpuMtd Ihew^ 
pedkion t«» Egypt under Bomparte, aod had ntunied tm 
his native land^wor^ outvitb the insakiboty j>f ths oliviatt^ 
flfid with the iBuffimngs of a campaiga, hi whii^ the hopicm 
of faliiiae and defeat wpiw coinbiiied. In the calm aschiflkNi 
§£ a seientific life, he expe«^»d to reiovigorate his eKhauated 
frame ; but he had miaea^culated the .effects of mental laboiir 
oo the aiumal funotions, and probably fcxund, when it was too 
late, tluit the unrcstralBed efforts of the miod were no less 
hurtful than the ses^erest pviva^ions or the most overstruucd 
Exertions to vhicfa the bodily frame can be exposed. 

^^7* h'^MflM9 JDUcovpry qf the Pdari^tion tf Lig^ 
by BeflfiifAon. 

^ Theprisse offered by .the Instit»te ifidMced Malus to eii^ 
tw with zeal on the study of double refractioa. He mea*- 
a^red all the ptienomeoa, as exhibited through natusal and 
ftr^fidwd faees of calcareous spar, variously . iaclin^ to the 
axis of the rhomb) and hMiiig observed the wonderful cm^ 
ddence of his me»aires with the law of Haygeos, he was 
soon oonviaced that this law was an accurate expression of 
the pbeaomenai. Dunng these experiments, which were 
made in the Rue das En&rs, in Paris, he accidentally direct* 
ed a prism of calcareous spar to the windows of the Luxera*i 
bourg, which were then illum'mated by the setting sun, an^ 
he was surprised to observe, that one of the doubly re» 
fracted images of ^ windows vanished dkemately danriog 
the revolution of the prism. Perplexed with this unexpected 
fact, he at first ascribed it to tbe agency of the atmo^herc^ 
but this hasty opinion was speedily connoted, and he at last 
found 4hat th<e light bad acquired tbii^ new property hy i:e^ 
flexion from tbe panes of glass. Hence, he was immediately 
led to his great discovery, that when a pencil of Ughty R8, 
Fig. 3j Plate I. is r^eUd by ihe ^urfiice ^waier AB at an 
angle RPS ofiSt" 45' i»iih the perpendicular SP, the refect- 
ed ray ST has aM the ckaracters ^<me i>f the penfiils produ- 
eedhfthe dp9(H0 n^adidn of a reguka- crystal. 



$t HiiiprMl JccauniofDlstaimie$ respecHmg ike 

<* This pencil 8T,^ nys MalofSy ^ ia no longer silteepttfaie; 
like direct light, to divide itsdf constantly into two pencHs m 
passing through a rhomboid tS Iceland spar ; and as, in the 
ease of light, which has already experienced the action of a 
first crystal, this faculty depends on the angle contained by 
the principal sections of the two crystalsj so, in the jH'esent 
case, it depd^ds on the angle comprehended betwe«i the 
plane of reflexion aiid that of the principal section of the 
crystal which receives the reflected light. In general, 
in all phenomena of this kind, the plane of reflexion RPST 
replaces the plane of the principal section of the first crystal. 

<< If we receive the reflected ray ST on any crystal what- 
ever that has the property of doubling imi^es, and whose 
principal section is parallel to the plane of reflexion RST, it 
will not be divided into two pencils, as if it had been a pencil 
of direct light,<*'but it will be refracted entirely according to 
the ordinary law, as if the crystal had lost its property of duo- 
bling images. If, on the contrary, the principal section of 
the crystal is perpendicular to the plane of reflexion RST, 
the reflected ray ST will be refracted entirely according to 
the extraordinary law of refraction. In all intermediate po- 
sifions it will be divided into two pendls, according to the 
same law, and in the same proportion as if it had acquired 
its new character by the influence of double refraction. 

^^ The ray ST reflected by the surface AB of the fluids 
has, therefore, in this circumstance, all the characters cS an 
ordinary ray produced by the refraction of a crystal whose 
principal section is paraUel to the plane of reflexion RST, or 
of an exiraoftUnary ray formed by a crystal, whose principal 
eection is perpendicular to the sune plane. 

<< In order to analyze this phenomenon completely, I have 
l^aoed vertically the principal section of a crystal ; and, after 
having divided a luminous ray by double refractidn, I re* 
oeived the two pencils on the surface of water, and at an 
angle of 52** 46'. The ordinary ray was partly refracted^ and 
partly reflected, as if it had been a pencil of direct light, but 
the' extraordinary ray penetrated entirely the water, and not 
one of its particles escaped refraction. On the contrary, 
when the principal section of the crystal was perpendicular 
to tbe plane of incidence, the extraordinary ray produced 



only a {MUrtiAl reAexion, and tlie ontioafy ray was Mfiaelcd 
entkrely. 

<< The phenomena now dMcnb^ as taking place wilk 
water, are the same with all other tranqparent bodies^ whether 
solid or fluid ; but the angle RST, at which light experience! 
this modification, is variable for each, and is in general great? 
er in bodies that refract light roost. Within and beyond tbi^ 
limits a part of the rays is more or less modified, and in a 
manner analogous to what takes place between two crystals 
whose principal secticHM are neither parallel nor rectangolar. 

<< In order to observe the principal phenomenon without 
measuring it exactly, we must place a li^^ted taper before the 
diaphanous body, or the vessel containing the liquid which is 
to be used fpr the experiment. We roust then examine^ 
through a prism of Iceland crystal, the image of the flame re- 
flected by the surface of the body or of the liquid. This 
image will .generally be seen double ; but in turning the <^ry$« 
tal slowly round the visual ray as an wis, one of the imf^gsa 
will be seen to grow fainter, while the other increases in in^ 
ten»ty. Beyond a certain limit, the first begins to increase 
in intensity at the expense of the second* We must then 
seize, as nearly as possible, the point where the intensity of 
the light of one of the images is at its minimufnf and move 
the reflecting surface to a greater or a less distance froc^ the 
taper, till we obtain an angle of incidence at which this image 
entirely disappears. This distance b^n^ determined, w? shiiU 
perceive, by turning the crystal round slowly, that one c^ the 
two images vanishes alternately at every quarter of n revoIiK 
tion. - 

<^ The phenomenon which we have observed in light re- 
fleeted at a particular angle^ PST, att the surface of transpa- 
rent bodies, takes place at a different angle in the pencils 
reflected at the inner or second surface of the same bp$iie|B^ 
and the sine of the first angle is to the sine of the second an? 
gle in the ratio of the sines of incidence and refraction. Ttt^f,( 
if we suppose the face of incidence AB, Fig. 4, Plate L m^ 
the face of emergence CD parallel, and the aogle of incideiiefi 
RSP, such as the phenomenon requires, the ray S ^ T reflect*^ 
ed at the second surface will be modified in the same manner 
as the ray reflected at, the first surface ; and if the ineident 



§i BiMAdS Jkc&kki 'i0fl)UtMerte^ tetpeeOng ike 

htgj R9 h^^ beeif {ii^^oiMiy folatised, m k mth tiMt aR Hi 
particles escape partial reflexion at the first surface AB, ffie^ 
Will also eteafie it at the seeofid CD. 

' << If we examine the Ught Uliiritig from the^ patlia^ reflesion 
^f bodies, such as Mack marble, ebony, &c. we Kkewise find 
an angte at which light recti ves the modification above de- 
scribed. 

« Polished metatlic substances are the only ones which do not 
appear to be susceptible of produdng this phenomenon com- 
pletdy ; ppssibty because the partial light which has received 
this modification is confounded with the rays which proceed 
from total reflexion."* ♦ j 

' lif alus now proceeded to examiike the appearances which 
take place when a ray, polarised by reflexion fitms one glass; 
is again reflected from a second plate of glass, having a rota- 
tory motion round the polarised ray, and forming with it a 
constant angle. 

Let a ray RS, Fig. S, proceeding from the sun, supposed to 
be due south, be polarised by reflexion from the surface AB, 
and 1^ it be received tipon a second reflecting surface CD, so 
that PTV, the angle of reflexion from CD, may be equal to 
PST, the angle of reflexion from AB. Let the plate CD 
be now supposed to revolve round the ray ST, preserving its 
inciination to the ray^, viz. STC, invariable; then, in the case 
irepresented in the figure, where the second plate CD faces 
the Southj and where the plane of the second reflexion from 
CD is parallel to the plane of the first reflexion from AB, the 
ray ST will suffer partial reflexion in the direction TV, as if 
it had been common light If the plate is now made to revolve 
rbund ST in different azimuths, so that its face begins to turn 
to the Easty the intensity of the reflected pencil TV will gra- 
dudly dimiilish ; and when it has performed a revolution of 
90% or has its face turned towards the Eiistf the pencil TV 
win disappear enHreltfy not a single ray of it suffering partial 
Teflewimty in which case the plane of reflexion from CD is at 
right' angles to the plane of reflexion from AB. By continu- 
ing to turn the plate, the ray TV will re-appear^ and will 
gradually increase in intensity till the plate has turned round 

♦ ThkiAie d^ta XMbU KefractiW ite id LumQre, p. 222. Parii, 18i6. 



IhuUe itt/htcthn and AilnrllallM ^'tighi. M 

iW^ ftorn the beginningof its tnotion; in whieh case tbephtfl^ 
of reflexion from CD will be again parallel to the plane of re. 
flexion from AB, and the reflected ray TV will then be t 
maximum^iui it was at the oammencement of its motion* By 
continuing to turn the plate, the reflected ray will agiun dU^ 
appear ^l an azimuth of 270% and will regain itd maximum 
lipon returning to 360*, or 0*, the point from which it set out. 

It is obvious, from Pig. I« that, in the two positions of the 
plate CD, when the intensity of the fay TV is a maximum, viz. 
at 0% and ISO"" of azimuth, the inclination of the two pUtes of 
glass is 180— . (90°— 54° 86' + 90' — S4°a6')=i70° 60' in 
the first case, and that they are parallel in the second case. 

In the azimuth of 90° and 270% where the ray TV entire- 
ly disappears, the inclination of the plates will be represented 
by Cos. f == Cos.' where 6 is the angle of polarisation, in this 
case 64° 36% and ^ the inclination of the plates, which will be 
found to be 70° 22' 36", 

Hence it follows, that if we take two plates of glass, AB, 
CD, inclined to one another at a fixed angle AOD of 
70° 22' 36'', and conceive a line drawn from the first plate to 
the second, so as to make with both an angle = BST, CTS,. 
of 85"^ 26', and whose projection upon both will form,«witIt 
their common intersection, an angle of 30° 6' SKY', every ray 
reflected by one of the plates of glass parallel to this line will 
suffer no reflexion from the second, but will wholly penetrate 
it. On both sides of these angles this efiect will come to be 
produced, but the farther we go from the limits in. either di- 
rection, the more will the quantity of the reflected light increase. 

The variation of the intensity of the reflected light in passing 
from the minimum to the maximum, may be represented, as 
Mains has shown, by supposing it proportional to the square of 
the cosine of the angle of azimuth, or to any even power of the 
cosine. Thus, if a is the angle of azimuth, whieh the plane 
of the second reflexion makes with the plane of the first, I 
the maximum intensity of the reflected pencil TV, and 
P the intensity of the pencil corresponding to any azimuth- 
a, then P = I Cos.* a, or P s= I Cos.* a. By taking a succes- 
sively equal to 0% 90% 180°, 270°, it will be seen that either 
of these formulae represents the difi*erenl phenomena which 
have been above e^cptained. Thus, if a ae 0% then Cos. • q= 1, 
Cos.* a, or Cos.* a = 1, and P = 1, that is, tho reflected pen- 
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cit is at its maximum ; and if a ==1H)^, then Oos. azzO^ and 
Cos.^ a =; O9 or Cos.^ a= 0, and P = 6, that is» the reflected 
P^icil will entirely disappear. 



Art, 'KYIII.'^Observaiions on the General Anatomy of the 
GymnotfM Ekctricue^ the Electric Eel i)f America ; and 
on the Philosophical Anatomy of the Electric Organs. * By 
Robert Knox, M. Di F. R. S. £. &c. &c. Communicated 
by the Author. 

The objects I had in view, in examining (after dissections by 
Hunter and Cuvier) f a specimen of the Gymnotus Electric 
cus were, Ist^ to reduce, if possible, the singular organs pos-, 
sessed by the electrical animals to some corresponding or ana- 
logous tissue common to all animals, or at least to thatdass 
to which they naturally belong, and, S<%, to obtain farther 
information relative to my favourite pursuit, the comparative 
anatomy of the nerves, which I hoped I should find by the 
dissection of an. animal, in which a portion of that system of 
organs was carried to its highest degree of developement, ^v*. 
ing rise to the phenomena by which the analogies subsisting 
betwixt the. efficient cause of muscular contraction and those, 
universally acting imponderable fluids, known under a variety, 
of names, such as electricity, galvanism, &c. were proved un- 
equivocally to exist. 

My distinguished friend, the Chevalier Geofiroy St. Hilaire, 
examined, at an early period of life, the electrical organs of' 
ihe Silurus electricmy the electric Eel of the. Nile; and be. 
concluded, from his dissections, performed, it is true, under ^ 
drcumstances highly unfavourable for such pursuits, % that 

• The Paper, of which thii k an abstiact, will be read before the Royal Society 
of Edinburgh, on the 6th of Jane, 1S24. 

-{- Those who have not at their cbmmand the Philosophical Tranuctioru^ or the 
Annalei du Mtuum^ in which the papers of Huhte'r and Geofiroy are printed, will ' 
find drawings and detcriptiotts of the electric organs of fishca in the Article £csc- 
YXiciTT, in the EdMmtgh Snc^lopetiia, Y6L VIII. p. 472^-480. ' 

$ If my memory does not fail me, this gentleman* who has, smce that period* 
risen to the highest rank as a zoologist, examined the SUurut amidst the miseriea 
snd privations of a siege ; for at that time Alexandria was invested by the British'' 
mms ; sodiificidt isit to reprcR the ardour of a tmly philosophic and seientlfic mind. . 



Dr. Kpox vn the Gjfmngfyis Eleciricusi ^ 

the electric oig^as of these^ and of other 'similar animaljf, 
might be considered as or^ns of sensation* Pursuing thescr 
principles, laid down by himself, and by M. de BlainviUe^ 
than whom, perhaps^ no more accurate anatomist Hves, I- 
have, ventured to class the electrical organs with the muscular, 
i^l^em, and to conoder them as organs of miotion ; ifaat the; 
i^nknown fluid, expended in exciting. the muscqisu; fibre iO: 
contraction^ is, in tjiese organs of the Gtffmioltts^ collected for; 
the purpose of being discharged from the surface off the ani». 
mals, for its defence and protection. , 

^ The arrangements adopted by eminent writers on compara- 
tive anatomy prove that they deem these organs as defying 
classilication with others i in the ^**lie9ons d* Anatomic Cqm* 
par6e,'' they are described near the termination of the work 
l^iUi^the organs of peculiar sccf^tion; in the *'PrincipeadlA.iiii-. 
tomie Compar^e,*^ they are viewed as an appendage of thein«^ 
tegumentSy^ which, at first sight, seems rather an anatomical^ 
thaa phyaiologieal arra^igcment, thougli no doubt, if west 
adopt certain o^er vietvs pf the distinguished author of thatf 
work, this view woilld, in some measure prove eorrpqt. . In; 
tlie excellent little miknual of M^vBlumenbach, thesft organs; 
are considered along with the brain and ,neFves ; but as near-; 
ly all the organs of any an^i^al might be viewed in this way;; 
it must be evident that the exact place the electric organs^ 
ought to boirl^ had not been determined, nor their precisei 
nature agreed on* . ? 

But, in whatever wdy thesie partly theoretical viewi* may be 
received^ I trust 1 have added, a few additional facts to ther 
anatomy of thp animal, whii*h may become ^hnportatit in mares 
philosophic hands ;'ai:id which mny serve as.im apolqa^y fon 
the more speculative parts of the memoir^ of which iti&i&esint' 
to give, in this place, only a very brief abstract/ .t 

The first par4^ of t4ie memcAr is occupied ehieffy with the; 
strictly anatomical detailsf— a, part /of the suhgect which liadi 
l^een already examined with great care, and nearly exhausted,- 
by;Hunterand Cuyier;. alid^^besci truly greav men had. lefty 
as was to be expectedi- bwt H If tte to.be done by others. ^ The? 
electric Eel examined by me, was 19~- inches in length, and 
at3out two where broadest. Its greatest circumference wiis 
3|/mche& . In diape it rpsanbles an eel ; but the head ancf 
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)AWs are much broader, and do not taper as in the latter. 
From the anterior extremity to the anus is l-~thofaninch| 
and from this to the extremity of the tail was found to be 
nearly 18 inches ; hence may be understood the vast prepon- 
derance of the part of the animal destined to inclose the elec- 
tric organs, over that containing the thoracic and abdominal 
viscera. The position, however, of the orifice of the rectum 
in the Gymnotus is not a true measure of the capacity of the 
abdominal cavity, which extends considerably beyond it to- 
wards the tful; the actual length of the great electric organs 
was found to be 15^ inches ; their ratio then, to the total length, 
lianas 15.5 to 19. 

' The organization of the greater electric organs themselves 
is sufficiently simple. On their dermal aspect are found thir- 
ty-one longitudinal and nearly parallel white lines, the termi- 
nating edges of so many laminas, which, in this way, intersect 
the organ, proceeding from the outer to the inner surface, and 
terminating in the enveloping and cen.tral lamina, dividing 
the greater organs from each other. In order to understand 
the nature and distribution of the second substance entering 
into the composition of the electric organs, we must return to 
the external surface of these organs. We now perceive that 
the longitudinal septa are intersected at right angles by plates 
<$f a much softer texture^ proceeding across the organ, placed 
excessively close to each other, but yet apparently inclosing 
spaces of exceedingly small capacities. * 
' We may either consider the plates I now speak of, as ex- 
tending from one side of the organ to the other, or as consti- 
tuting so many distinct plates, intercepted by tlie white longi- 
tudinal laminae. Very careful and repeated observations 
oonvinoed me, that the first of these opinions is the most cor- 
rect, so that we must view each transverse plate as equalling 
in length the breadth of the electric organ to which it belongs, 
and of a depth necessarily varying with that of the organ it- 
. self. As it was important to ascertun the correctness of this 
view by every way in my power, I nequested Dr. Brewster 
to. aubmit amall sections of the organ to a powerful microscope. 

^^* ^>^>aber ofpktctooeitnrlng dM^MeofaniiichtVMfoa^ 

MO, whieii m ttmmAMt for keEng prcdeclj tht nmnbm counted by Mr. Hmitec 
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Th^ result pmved. the accuracj of the common glass I had 
used, confirming the opinion, that the transverse soft plates 
of the electric cnrgan, intersecting the longitudinal ones, are 
not interrupted in their course by these longitudinal and ver- 
tical Uminas, but ^ure continuous, passing quite across the 
organ, aud must be viewed as a number of piates whose 
length is not to be measured by the distance of the longitu- 
dinal septa from each other, but rather by the whole breadth 
of the organ. 

The electric organs are supplied by nerves communicating 
with the spinal marrow only ; which, when first seen lying im« 
mediately below the great lateral nerve, on their escape from 
the vertebral column, are observed to be remarkably, large 
and numerous. As the whole of the organ was not exposed, 
it is impossible for me to state the precise number of the nerves 
proceeding to the electric organs, but it seemjeid to be in the 
proportion of fifteen nervous branches to every inch of the 
organ. They varied in size according to the corresponding 
bulk of the organ. at that particular .p<Hnt in which (hey. en- 
tered ; they are flat like the ciliary nerves in t)i0 mammalia^ 
constituting one mass at leaving the vertebrse ; but diyidii^g 
generally, if not uniformly, into five distinct . branches before 
entering the organ itself. Having given. oft' nervous; twtgs, 
equalling at least the longitudinal septa in number, the larger 
branches pass through the fatty matter separating the greater 
from the smaller electric organs, and are distributed upon 
these apparently in the same way as upon the larger ones. 
I do not believe that any branch of the sympathetic nerves is 
sent to the electric organs. 

(To bii continued.) 



Art. XIX.— On the Crystalline Forms and Properties of 
several Salts. By William Haidingeb, Esq. F.B.S.E. 
^Commtmicatkl by the Author. 

I iTNDEBTOOK'the examination of the forms, and of some of 
the other natural-historical properties of the following hitherto 
tmdescribedj or but imperfectly described Salts, at the request 
of Br. Brewster; who was so kiiid as to communicate to me 
fhose crystals to which the descriptions refer, and to Add ^e 
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cha^afiters relative to their r^fractijon and 'the numbed of optU- 
cal»xe& '. . 

' \. Sulphate <^ Ammonin and Chromium. » 

''JParm^ tessuiar; crystals observecf in tlie shape of a re-- 
giilar octahedron, Plate III. Fig. 4. Cleavage^ octahe4ron- 
iinperfect Fracture^ cbnchoidal. Surfate of the oetaftedrons' 
father uneven: 

' tiustrey vitredus. DotiMe Refraction^ none. Colour^ be- 
tween violet-blue and cotunibine-red, deep and heautiful ; 
the colour inclines niore to red where the specimens are 
thickest. Sftreakf very pale lavender blue, nearly white.' 
Feeliijf iran^luceni. - 

ffardnesSyzrZ:0.\:i.95*). SectHe. 7W^, sweetish atid' 
salTtie, very faint. 

' OAa^rtvi/MW*.— The crystals of this salt were sent to Dr.- 
Brewster, by Mr. Cooper of Paradise Row, Latn*beth. 

2. Mdb^bfhie qf Ammonia. 

- For^i hemi^prismatic;. 'Fundamental form, a scalene four* 
aided pyrainid, PuAfE III. Fig. 26, in which the ratio of the 
lilies AP : MB t MC : MP = « : 6 : c ! rf is equal to that of 
9Q: 45 : 45.6 1 1. The inclination of the axis, or the angle. 
PAM is = «** 62^, the inclinatiow 

of P upon P=lS3M8' = ^' 

. ■•••' ' V ' 

of P'uponP' =5 140° 50' = — :«, 

The simple forms observed in the combination. Pig. 27, of 
which Fig. 28 is a projection upon a plane parallel to the" 
face c, are the following, together with the angles at which 
they meet contiguous to a plane passing throiYgh n,o,p, and n'. 

-E (P) = 188^ 1 8'. (Pr + ay («) = 127° 26'. , 

— ^P^ (e) = 166^ 28'. (P + oo)^ (6) rr 162^ 16^. 

* fn estimadncr the oomparatiTe degrees of haidnesd of «alt& aecoxditig to the 
leale of Mobs, wheie2 expncsei the hatdocstof BoA-^dt, and Sthatof Cileiireooi 
ipar, it wiU be found utefiil to inleipolate the ooounoii Potadi Ahim a*«D imamie^. 
diate dcgrae, which is expired by 25, so that the hardness of the Solphate of, 
AmoMmia and Chromium b^ing « 2.0 . . . ^.25, though superior to iha: uf Rock. 



— (E!^J)(/) = 159° 50'. — Er (d) a (54' 5'. .. 

;>:;Th0 wgk here given for — » thatwhtcbitbe fiwe )(LiiK 

c1ii4es with the axis of the form. The angle u' ito is =s 
115^55'; nop=lir()^ onp'=:l^r.59V . j 

Cleavage^ highly perfect atid easily obtained in the direc- 
tion of ]^r + 00, that is to say, parallel to the face o, Triur^i 
parafliehto k. Fracture^ imperfect conchoidal. Sur/hcCy very 
deeply striated,' pamllel to the «ilg^ of • ocknbiQat'tOQ wild e^ 
p . , ' . • - . 

— less go than' all the other facea^ . - . - ' 

, :D&(iik Hefracti(m.y two ^xe^. tmtre^ peftrly. iipoo Jlhe 
faces c^ both of crystalli^atiojn and of cleavage; vHneoua upoi^ 
the other faces of crystallizatioik Colour^ pale yerd^y^rja^ 
^reiei^ moiintaio-green, Siveaki white. Trunshc^^.^ . 

ilardness^ =: 2 . . . . 2 . 5. Seciile. Tastc^ salin^y ^^^6 
^ 064r^ira<io»tf.-*r:Tbe crystals of th^ inter^sU^g and bes^ii* 
ful fiub$tance» though of considerably sis^^and well prooopiiiQf 
ed, were so much disfigured by de«p apd numeious sln«,.|h|t| 
the angles, as given above, may perhaps allow of aaubaequeBl 
small correction, although the measurements, as far as the 
specimens would allow, have beep taken with care b^ means 
of the refleotive goniometer^ At first sight the crystals oi 
the MolylSdate of Ammonia' seem to possess a fprm nearlj 
agreeing with that of native sulphur, which, howeVer, appears 
not to be the case upon a more accurate examination. The 
crystallized variety to which the preceding description refersj. 
was sent to Dr. Brewster by Professor Berzelius. 

, S, MuriaUqfBc^ryies. ^ 

. , Fami,;prisaiatic. . Fundamenialjondf a seaWne four-sided 
pyramid, PtATE III. Fig. 89, P=:1S1° C; »8^ 10'; 101" «»> 
The ratio of the three lines A M : B M : C Mc^i b:ci» ss> 
1 : l/3.82 : i/0.9S. Three of the observed combinations are 
reprcsn^dted in Figs. 30, 31^ 32« Besides the fund«nient4[ 
plBie,. they contain the following simple fiH'ros :<•« " ' 



*r(«) = 11^28', Pr(*)±i87^fi'. 

J?j:+.8(c)a5 68*50'. (I»r + oo^ (/) = 76^ 86'. 

Pr + <»(d). (P+oo)'(^)=C6°40'. 

The angles of the horisontal prisms ire those cpatigiioii* 
to tliejMindpal axis of the con^nation ; the angles of the 
vertical prisms are those contiguous to 'the obtuse lateral so* 
Ikl^aagle of th^ fundamental pyramid. 

Chava^^ f r + qd perfect and easily obtained. There is 

also some indistinct cleavage in the directions of P .— oo, Pr 

and Pr r{- qd. Fradwre^ coqcboidal. Surface^ in general 

. smooth, Fr + QP sometiQies striated parallel to the edges of 

f^Qinlunalion with a, h^ c, and with e^f^ g. 

Z>otii(2^ rfjfmctkm two axes. Lustra vitreous^ inclining to 

pearly, particularly upon l?r+ oo. Colour and streajf whit^. 
Transparent. 

Hurdne^ =^2.0... 8.8$. Sediile. Tasie cooling and 
(ioitiewhat bitter. ^ 

Obf&rbieMohs. — ^The crystals of Muriate of Barytes resem* 
loSe'tery much those of Heavy-spar, both in respect to thetif 
form -and their cleavage. They differ in their angles, as ap- 
p^rs frd|ij the following comparison of some of their prisms. 
Heavy-Spar. Muriate of Baiytes. 

#r ;=lp6^ 6^5 =118 86'; 

fr . = 78^ IS'; = 87^ 5'; 

{Pt+ o^y = TT Sr ; 5r 76<> 86'; 

. Qount Bournon has given the first nptice pf th? forpis of 
fait, Cat, p, 187, 

. i. NUrateqflead. 
form tessular, The varieties most commonly observed 
lire, the Qctahedr4>n^ PI'ATB III. Fig. 4, and the octahedron 
in combination with (he hexahedron, Pig. 83* There are like^ 
tK^ crystals iike that repres^ted in F^g* 84, where the ad« 
dil^ional: faced e are derived from a pentagonal dodecabe* 
dK>Ov similar to that of the'hexahedral Iron-pyrites. TheiMigIa 
produced by the intersection of ^ and e' is = 126^52' 13". 

Cleavage pot observable. Fracture perfect coqchpidaK 
Surface of the octahedrons ri^ther ^neyen, 



md Pn^erim efSeim^ SoUs. 108 

.ffKnMe refraUioti none. Ltutre restnousy incKning to ada» 
DMiitBie Cohur white, grayish or yellowish) and inclining 
to gray ; varying according to the degrees of transparency. 
Sireak white. Tranducentj sometimes only at the edgn. 

HardfUM sr &6 . . . %li, Sectile. Taste »wi^iih and 
4sinitgettt, very strong. 

Compound varieties. Regular composition very commont 
parallel to one of the faces of the octahedron. Fig* tf • 

Observations. — Octahedral. crystals of the Nitrate of Lead 
are mentioned by Count Bournon and by Mr* Brooke. It is I he 
only species, besides t!ie two well-known ones of hexahedrai 
Iron>pyrites and hexahedrai Cobalt-pyrites, where the faces 
of the pentagonal dodecahedron, marked e, e' in the figure, 
have ever been observed, if we except the crystals of Alum, 
obtained by M. Beudant, in allowing this salt to crystallise 
from muriatic acid, and noticed likewise by Count Bournon. 

5. Oxymuriate of Potash. 

Form hemi-pismatic Plate III. Fig. 30, represents the 
result of cleavage, which is easily obtained in the three dirco- 
tipns parallel to P and to M. Faces of crystallisation are 
very often observed parallel to P, between which the crystals 
are commonly so much depressed that they appear in the 
.shi^ of scaly particles. Surface of P striated parallel to its 
edges of combination with Af, and also parallel to both the 
diagonals of the rhombic figure. 

Jhuble refraction^ two axes. Lustre vitreous. Colour and 
streak white. Transparent. 

Hardness = 1.5 . . . S.O. Rather brUtle. Taste cooling. 

Compound varieties. Twin-crystals Composed parallel to 
the face P, Fig. 35, very common. 

OA^rva^Jon^."— From a want of sufficiently distinct prys« 
tals, I have not been able to complete the examination of the 
forms pf this substance, which, no doubt, will prove highly 
interesting. Some preliminary measurements have given the 
inclination of P upon M nearly :;: 106% and of M upon M 
nearly ss 104% the face P being inclined upon the obtuse edge 
of the prism. This salt is mentioned in Count fiournoii't 
Catalogue^ p. 186» 

(Tobe coihtinued.) 



lOi DescripMh 6/^ Circular' SegnUntJkRcrometer. 

MiVf. ^Xl—Descriptim of the Circular Segmenf Micro- 
' meter. Communicated by the Author. ' • 

Aft' the cii*(?tr!a'p Micrometer has now come into uiriVersal use, 
and has been employed by most of tiie distinguislied cdritii 
«enWl astrohomers in all tlieir observations on comets, arid in 
determining the differences of* right ascension and declinadoi^ 
itf the stdi-s tbstt pass through the Held of the telescope, I trust 
that any suggestion for theimprbvement upon isuch aninetruJ. 
-lyient will be acceptable to the astronomical ireaders of jthc 
Edinburgh JournaF. ^ 

III iaiafe number of the Philosophical Magazine,* Mr. P. 
Baily has publishe'd an excellerit papbr on Circutair Microme- 
ters, and irt the same number there has appeared a tf*t«dai. 
tion fHom Professor Sehnmacher''s Astronomische Nachricktefiy 
No. 43. of Frauenhofer'3 description of the dift'erent improve- 
ments which he has ^made upon Ihe instrument, t I shall 
%h^refofe Suppdse the reader to be acquainted' with wfcat-fcas 
"been previously done upon this subject, and proceed to de- 
scribe the new micronleter whith has been suggested to mb 
'by a perusal of these papers, and especially by the remark 
iriade by Frauenhofcr, " that, for determining the relative 
'place of two very n( ar stars, for instance, a double star, there 
stillrcmalns a good deal to be wished for in the described 
micrometer*.^* _ ' 

' Tn place of a complete circle fixed to the diaphragm of the 
telescope, I propose to u^e one or more circular segments, as 
shown in Plate t. Figs. 7, 8, and 9. In these figures, where 
*AB is tht diaphragin, the two Segments CtwD, CtiD, turned 
and finishtd in the most accurate manner out of the sanie 
circle, arc placed so as 'to "intersect bach other, either in the 
tfreUmfercnce of the diapliragm as in' Fig^ *7i ^'^ at' two 
points within the d aphniijrrn as in Fig. 8, or so as not to intcr- 
[scx't at all as In Fig. 0. In all these cases the differences of 
right ascension and (leclination of two stars, whether they are 
very near each othbr, like double stars, or at a greater d is- 

* PMlmophical .\ragaJn(\ JMaiTlrl8j>l, vol. Ixiii. p^ 177. ^ ' 

f Sco the ScicntiAi' Inlelligciice of. this number* 
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lancet may be d[)tained % not teiy codplte fbroMilb/ihdift 
4beir x^ated iramerMons and emersions tehind both ttte con* 
4ui¥e or both the convex sides^ or behind one of ibe ^xmvex 
and one of the concave sides. 

'* A^ the^formule depend upon^ the padius of thecirculflMr ^ejgu 
ments, it is, of course, taken for granted that the astronomer 
cah readily detem^iini^ this element, either froia the passage of 
.im equatorial star across a di^met^r of the circle Or by other 
-means. When the segments are taken frdihtthe samecit^^r, 
^■one of them may be made fully* eqnat t6 a siemicircumfereiMe 
-of the circle, so that the deterniiiiatidn of the radius becomea 
^easy.: . . • : . ,..[«);;..•. : " ." ^ .: 

•- When the segments cross oneahother, las in^yig* 7 and A, 
<tfae eircalar edges may, by nice and flat turning, be brmight 
-into the sftme fdlEine With more accuracy^ than ttiro of th^ 
.sntmllest wires intersectiiig each other in the field of view^ *■ ^ 



' AtiT. XXI.— 0» the Passage of Basalt into Granite. Bf 
'Samuel Hibbeet, M.D. F.R.S.E. arid Secretary to the 
Society of Scottish Antiquaries, &c. &c. 'Communicated 
by the Author. 

The circumstances under which basalt is found connected 
^witfa granite, must, necessarily form one of the most import* 
»nt of geological investigations. This interest has arisen 
(from the alleged igriepus origin of basalt having been cpnsi- 
'.dered' as far less disputable than that which is assigned to 
-granite. iFor.' several very valuabie commvnicatioDS;k>n this 

subject, we are, in a particular ntfanner, indebti^d to . Pr. 
-MacCuUoeh^ who, in his notice pf many sites of. rok^ka^illiis* 
; tratiye of the jun<;tiona of basklt and granite, hasadvieafted to 

the vicinity of Hillswick Ne^s, in Shetland. In- the. account 
-which 1 pubKshed of the geology of this country, it appeared 
more, doubtful to me than at present, whether any of it£( rocks 



' » Those ^o are desirous olf studying the iuses of the Ciituiai^ Mic^oiael^r 

.snijr^xmsult^aron Path's Mmatlkh^ ClorretpondeiiZyyols. xvii. xxi'v, and xyvi. 

, where B^ssel^s formuhc are giv^n for almost every case ; Santoni's Eiemeuti 

di Astroiiomia^ torn. i. p. 261 ; and^Mr. F, BaiJy, in the Phihsophkal Magazine, 



afbiMbd « pcHeet iUualnitiM of aa ililMrttiiig^ aidronBiBliuicei 
bttt> the different view wbieb t now eatcftaiiiy aiiaeff froii 
milMMqiieni obeervatioDS winch I haye made on the nature of 
trap-rocks in other dietrict8» and from a re-examitiiltion of the 
v^rjr «i.ten8ive ooUection of specimcna that I-have fareught 
with me from .the Shetland IsJands. 

It is not difficult to account for the great confusion that 
has long prevailed on the subject of trap^roeks in general, 
when we refle<^i that the nomenclature of their different v». 
rieties; depends *^upon the i»'esence of such mutable ingre- 
dients as hornblende oraugite, which by almost insensible 
gradations are so apt to pass into each other, as not unffcw 
quently to possess a sort of intermecBate character. The 
French distinction, therefore, of diabase and dokrite^ is tdo 
frequently no less, difficult to be made than that which is al^ 
templed by British geologists, when they speak of greenstone, 
of augite rocks, or of basalt. Another source of confusion 
arises from the endeavour to affix certain names to the differ- 
ent degrees of proportion in which hornblende and augite are 
severally united to felspar, and even upon their more or less 
intimate states of combination. As far, however, as I haye 
yet been able to collect from the various descriptions which 
authors have ^ven of what they actually mean by the term 
Basalt, it seems most generally applied to any intimate com- 
-misqtnre-of liomblende, or even of augite, with felqaar, when 
the Jast>mentioned ingredient is found in a much smaller 
proporUon than in that rock to which, in contradistinction, 
the name of greenstone is given. But, at the same time, the 
analysis of basalt indicates, that under this designation afr> 
other variety may even be included, for it would appear, that 
the small proportion of felspar contained in it does not mani* 
iest the presence of potash, like some other varieties of this 
ingredient, but exclusively soda. 

The basalt, which is the subject of the present paper, con- 
sisted of hornblende in an intimate state of union with a very 
small proportion of felspar. It is of a dark green colour, 
and possesses a structure which is minutely granular. The 
trap-rock^, of which it forms a part, extend from the island of 
Mickle Roe northwards to Roeness Voe, a distance of twelve 
miles, and are here from one to three broad. On the west 



of tiieBe ts^KW^ks it » emddehdilt vuMi'of granite, whiA 
mqr^ie ^wtnty^focnr nUai! in die mne northerlj diinetkML 
This gruite aliBCMit »clmvely conttsts of the ingreditnts ef 
quarts and fetepai^. I could find no mica In it. 

The last ofaaraetericed rocks of basatt which occur among' 
the trap series of this district^ are to be found in the mimtjr 
of Hiihiriek Neos and near Mavis Grind, at which latter 
phoe they are contiguous to another granitic mass, .fiat at 
each of these spots, their passage into gramte may be observw 
ed. This tranffltion I shall now describe. Not far from the 
junction, we may find interspersed through die basalt very 
Diinute partides of (juartz. This is the first indicatton of anr 
approaching change in thenature of the rock. In again ttt^ 
cing it still nearer the granite, we find the particles of quarts 
dispersed through the basalt becoming still more distinct, 
move nuraeious, and larger, an increase of magnitude even 
extendmg to every other description of particles. The rock 
may now be observed to consist of separate ingredients of 
quarts, hornblende, felspar, and greenstone; the latter sub- 
stance (greenstone) being a homc^eneoUs commixture of horn- 
blende and felsjmr. Again, as we approach still nearer the 
granite, the disseminated portions of greenstone disappear, 
their pliR^e being supplied by an additional quantity of fel** 
spar and of quartz. The rock now consists of the three dis^ 
tinct ingredients of fel^^r, quartz, and hornblende. ^Hie 
last change which takes place results from the still increasing 
accumulation of quartz and felspar, and -from the proportk>n<« 
ate diminution of hornblende. The hornblende at length 
eventually disappears, and we have a well-characterized gran- 
ite, consisting of the two ingredients of felspar and of quartz. 
^ From this escample, then,it would appear, that the transi- 
don of basalt into granite essentially depends upon the gra- 
dual development of quartz. At the same time, there is an 
increase of felspar, and there may also be a diminudon or 
tetd disappearance of the hornblende. 

Near HiihwickNess, the passage of felspar-porphyry into 
granite may be likewise noticed. Some of tte oondnental geo^ 
logists who describe the transition, and who speak of felspar- 
poTj^iyry as a << ifisguised granite,^ vagudy conceive that the 
flange is effected by a^mere increase of the size of its com- 

6 



IKnient pat^tidm.'^ Sot it will he here seen, ih«t tte fmmige!) 
cl' felspar-porphyry mta-granlte,' not only depends tipon liier 
partic^ of the rock which imckrgoes the transition becomifig' 
larger, but (as in the case of b»Sft)^) upon nhe gradual 'iinc|' 
dtstinot devefepment of the iogredienis of tjtiartz. 
"^ I cannot conclude rt his flfceount without recomiiiendbBgtth^ 
rj&amination of the trap^roeks in Shetland to theatteBtiif«^iex«' 
ttiQKtiioaof the gedlogist' who mny \ie induced to visit thisr 
TODMrte part of the British dominioirs. Tiiere is an invaflSon> 
oftbe granite to the north of Rocness Hill by a large. di]^ke.faf^ 
tsrap^ tbat aometimes attains a width of two 'or three binidved,'^ 
yards.' Its ramifications are magnificently displayed in the 
atecjpF declivities lirhich bound the west coast of Northmavine*.: 



: 4:e0uk Fila/mevta incapable of trfieding Ughi; and- produced 
' bjf ihejracture of a large.orystal of Quartz** By DAV^iik 
.: Bi^fswstHBy^LL. D. F. R.'S. Lond. and Sec. R. S. Edinb.^ 

Xme very remarkable specimen of Quartz which I proposed 
describe and exhibit to the Society belongs to the calnnet of the 
Miirebioness of Huntly^ who was so kind as to leave it with me 
for particular examination. The original crystal, of which it 
fbfms ^ part, was two. inches and a quarter in diameter, and 
pf a light smoky colour, but impervious to the light except ia 
small pieces. It was broken up for the purposes of fais.pro*^ 
fcssipn by Mr. Saqderson, lapidary in £din|)urgb ; who re«^ 
marked the blackness of tb&fracture, and laid it aside for tbf^ 
purpose of showing i^ to me. 

Alt first sight, the absolute blackness of the separated sur- 
f^c^. seemed to me, as it did to every one, to be' owipg to ^ 
jlhin film of opaqucjand mi nut ely -divided , patter tliathad i«^ 
;blnuated itself into a fissure of the crystal; but this opinion 
was immediately overturned when I observed, that both :aur<t 
Ihces, were eq^uallyand uniformly blacky and tbat they were 
silifO perfectly transparent by traasmitted light. '..-■" 

■ . . * R^A^Mot^ the Roy^a Sqci^y of Sdiobnrgh, May 17^ i924^ \ ^ 



y.Althowgh I -had iiow'iio ddubt tfcaltbe pKenohicinon wa^ 
QtijLi;rdy of; an optical nature, and that t hid blackness of the 
surfaces arose from their being composed of short and slender* 
filaiBents of quartz, whose diameter was so exceedingly smdi, 
that they: were meapabie of reflecting ^ single, ray of ih^^ 
strongest light, y«t it became deiBtrabte 4d establish this curious ^ 
f^cb by experimental ^evidence. • ; . ; . ** 

' Having found that no detergent substance either removed' 
or.dimimsfaed.the .superficial blacknes.s I^subjected the frag-* 
ment to the action of cold and hot acids ; but the surface* 
continued unaltered by these operations. I n*o^ immersed' 
tliefragraent in oilof Anise seeds, which approaches to Quart** 
in its refractive power, and dpon examini rig the light reflected* 
at thk; separating surfaces of the oil and the quartz, I fonnd 
tliat tlie blackness disappeared, and that the fragnietit, whe-^ 
f her seen by reflected or transmitted Jigh;, comported •ttsdl^ 
like .any other piece df Quartz of the same translucency, 
Upon removing the oil from the surface, it resumed its ortgi-' 
nai blackness ; and the filamentous or velvety nature of 
tlie surface was rendered evident to the eye by the slight' 
change of tint, which was produced by pressing the filametits* 
to one side. 

As the pi'eceding experiments are sufficient to prove ttiat 
the size of the minute filan^ents was le^s than the tlaickness of. 
a thin plate of Qnartz which lost the power of reflecting light, 
it became interesting to obtain an approximate measure ^f 
their magnitude. The thinnest substance ever observed lis 
the. aqueous film of the soap bubble previotis to its bursting. 
Newt<^,. however, remarked, fhat the film still reflected, a 
faint image of the candle or. of the sun. Hence its thickness 
must Iiave corresponded nearly with what Newton calls the 
beginning (^ blacky which appears in watef at a thickness of^ 
the 75a,O0Odth part of an inch. The tint, however, of (he^ 
quartzy surface is of a much deeper character, atid canttbt- 
exceed the very Uack of Newton^s scale, which correspond^: 
\vi, (Quartz to one4hird (fihe on^-millkmikpari of an Mch^or* 
i(yofie^/burih of the .thianest part of the soap Iwibble. 1 

If the iwp surfaceaof Quartzrhad separated by filaftienfii oP 
»lavg^r tizev^tbe^cdonKof. the filamentous surface might have^ 
bte* nd^ofbluef oryeOovfiy^arSgrseit; bptj though &uch*> 
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tUr«ctiif« would hATe been nfoire daadiog to l3bm cj^, it 
urould yet Imve been leM wonderful than the one whidi ha» 
now been described. 

. In Mr. AUan'^s coUectunvMr. Haidinger observed a groups 
of Quarts crystals fnm Dauphiny, some of which were broken 
aicrost, and exbibtted a surface approximating, in its structure, 
to the one under consideration. A% these crystals, howerer, 
W0f« transparent, and admitted the light in all directions, the 
fractured surfaces never appeared black ; but we have no 
doubt that the blackness of the surface iirould be seen if the 
crystals were surrounded with black wax, and if no other 
light were permitted to reach the eye but that which was 
incident on the filamentous surface. 

In a large crystal of Amethyst with several fissures, I have 
observed, with a powerful microscope, a very remarkable con- 
juration of the separated surfaces, which exhibits a series of 
brilliant superficial colours arising from the minute points of 
which the surface is formed. We may therefore expect io 
find in the fractures of Quartz the filaments of such a size as 
to display, in uniform tints, the most brilliant colours of the 
spectrum. 



Art. ^l^lll.— Sketch of the Characters of the Species of 
Mosses^ belonging to the Genera Orthotrtchuniy (including 
Schlottieimia, Micromitrion and UhtaJ Glj/phomitrion, and 
Zygodan. By W. J. Hookee, LL.D. F.B.S. &c. &c. Re- 
. gius Professor of Botany in the University of Glasgow ; and • 
R.K.GREVILLE, LL.D. F.R.S.E.&C. &c. with three Plates. 
Communicated by the Authors. 

It being our intention, from time to time, io offer to the ad- 
mirers of Mosses, memoirs of certain genera or families of this 
beautiful tribe, we have selected for the subject of the pre- 
sent paper, a class of individuals which has perhaps been of 
all others the least understood, and of which it has been our 
good fortune, through the liberality of our correspondents, 
as well as by our own personal investigations, to obtoin a 
much larger numb» than we believe has fallen to the lot of 
other botanists to possess^ To the descriptions wc have add- 
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ed figures of ftuch species (at least of those parts of them as 
afford the most essential characters^) as are either eotireij 

* new, or have been but imperfectly describe. 

In so anomalous a genus as Orihotrifihum, we have found it 
scarcely posuble to form an artificial character which shall 
completely include its genuine species, and exclude those not 
properly belonging to it, and it may be supposed by 8onie» 
that we have increased this difficulty by not adopting the ge- 
nera of Scldotheimia and Micromitrion, But the fact is, that 
their distinctive marks are founded upon circumstances which 
are not more at variance with those of the generally acknonu 
ledged Orihotrkha^ than many of those are among themselves. 

: In several species that have been placed under tliose genera, ' 
the peristome, upon which their distinction should rest, is 
quite unknown, while, in habit, they preserve so perfect a si- 

' milarity to the Orihotrichay as forbids, in our opinion, tlie se- 
paration from them. Indeed, a more entirely natural and 
beautiful genus than that of Orthotrichum^ as it at present 
stands, can scarcely be found in the whole department of 
muscology. 

OaTHOTKlCHUM. 

Gem. Chae.— -iS^to terminalis. Peristomium simplex vet 
duplex ; detaibus vel 8 trilineatis, vel 16 unilineatis per paria 
approximatis : ciliis 8 vel 16;* vel raro membrana erecta 
lacerata. Columella acuta. CaJyptra mitriformis. 

Grenus naturalissimum, sed difficillime describendum, per 
totam fere orbem distributum. Plants perennes, in arbori* 
bus vel muris rupibusque provenientes, nunquam terrestres ; 
ciespitoss, e basi ramosa^ ramis plerumque in regipAibus tem- 
peratis, e. gr. europeis, erectis ; in tropicis, plerisque exoti- 
cis, repentibus, ramulis erectis. Folia magis minusve lanceo- 
lata, viridia vel foscescentia, nervosa, siccitate stricta vel in< 
signiter tortuosa, incurva, vel etiam recui*va. Capsula foliis 
immersa, atque vix seta in^tructa^ vel pedicellata, seta elon- 
gata semperque stricta, magis minusve ovata, oblonga vel 
pyriformis, leevis vel sulcata vel ad apicem solummodo lineis 
longitudinalibus impressa> fere plicata. Operculum plerum- 

* In 0« pericfatttiale we have o!>i6enred these ciUse ta be double. 
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que ro^ro. longo strieta ^ Feristoii^iQm iosigpiter variatis, ^ 
plerumque colore pallido, dentibus ciliisque articulatie, arti- 
ciiiis squalibus vel torulosis, hae ciliss nunc e lateribus nunc e. 
ipembrana interna orte. Columella non raro valde exserta, 
acuta, nunquam, ut iq splachno, capitata. r Caljptra plerum-^ 
que magna campanulata vel oblonga, sepiisime striata multi-^ 
fifia, glabra, vel pilis rigidi^ articulatis obsita^ nunc basi. 
«quadrifida, nunc erosa* 

A. PERISTOMIO SIMPLICI. 

^. - * Cap^ida immersa, 

. : 1. 0,cupulatuT(i^ {oXm ovato^lanceolatis erecto^patehtibua : 
siccitate erectis . strictis rigidis, capsuta subsessile per totam 
longitudinem sulcata, caljptra piiosiuscula, demum omnino; 
glabfa. i 

O. CHpulatuin. HolFin^ Germ. v. 2. p. 26. Schwaegr. Suppl. t. .65^ * 
Hooker and Tayl. AIusc. Brit. p. 72. t. 21. 

O. anomalura. Smith Fl. Brit. p. 1267. Engl. Bot. t. 1423. 

O. nuaum, BmiCb^ Fl, Brit. p. 1268. Engl. Bot. t. 1325. 

• O. islraDgalatain, Beativ. iBtheog. p. 81. Schwaegr. Suppl. v. 2. p. 33. 
t. 51. 

Hab. Rocks and trunks of trees ; Europe. New York^ North Ame- 
rica, Dr. Torrey. 

Plant x)f a rigid habit, dark colour, and scarcely exceeding an inch^in 
height ; the leaves remarkably straight, obtuse, with a strong and red- 
Jfsh nerve. Capsule deeply furrowed, and calyptra scarcely at all hairy. 
.' By an examination of authentic specimens of P. de Beaiivois' O. stran^- 
gulatum, we are satisfied that it is nothing more than O. cupulatufn ; andi 
Siohjraegrichen's figure of it, above quoted, differs only in its showing a 
filigbt contraction near the middle of the capsule, which is probably^ 
caused by the seeds having already escaped. 

* 2. O. Sturmiiy caule elongato, foliis lanceolatis rccurvato-^ 
patehtibus siccitate erectiusculis, capsula immersa versus, 
fl'piceiii solummodo sulcata, calyptra villosissima. 

O. Sturmii. Homsch. Bot. Zeit. 1819, p. 89. Funck DeutschL 
Moose, p. 35. t. 23. 

Hab. Upon rocks in the Carinthian Alps ; Hornschuch. 

Tltts m^y be distinguished ftrpm the preceding by its much larger size,' 
far less rigid habit^ narrower and recurved leaves^ and^ above all, by ila^ 
capsule, which is either quite smooth, or, when ripe,' sulcat^d only at the; 
extremity, and by its excessively hairy calyptra. We know not that it 
has ai present be^n' found in 'any- other station than the mountains of 
Carinthla. An excellent figure of it is that by Sturm in his Deutsch*- 
knd Florj^ ' ^ 
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**Capiula ea^erta. 
\ CapHiia lasroi. Catyptra glabraf basi quadridentaia. 

3. O. rugybivum^ caulibus repentibus, foliis elliptieis rugo* 
^striatis mucronulatts> capsilkt oblongcuovaia l«vi, calyptra 
nuda laevi. 

O. rugifDEiim. Hooker^ Mubc Exot. 1. 128^ 

Hab. Rio Janeiro ; Williani Swainsoti, Esq. 

This species is very remarkable from the wrinkled ap|»earance of the 
upper half of the leaf. The teeth are long and narrow^ and the colu- 
mella reaches considerably beyotid them. The ddyptra exactly resemblea 
thiit of Sthlotheimia squarrosa, Schwaegr* Sv^ipL t. 56^ but both the leaves 
and the |»eri8tome are of a very different nature. 

. -ft Cnpaula kevi. Calgp^ra glabra^ basi muUyida. 

4. O. longipes^ catilibuB repeiitibus, foliis ovatcklanceolatis 
striatis siccitate tortis, seta longissima, capsula ovali-elliptica 
^vi, caijptra striata ioferne laciniata. 

d. longipes^ Hooker^ Muse EiCot. t. 24. 
Hab; Dusky Bay^ New Zealand ; A. Menziet» Esq* 
Leaves of a fine orange brown ; setie numerous and. very loidg. Cap-^ 
isules smooth^ furrowed only at the mouth ; operculum as long as the 
capsule. Peristome of 16 narrow teeth ; columella exserted. 

$• O. Swainsoni, caulibus repentibus foliis ellipticis longi- 
tudinaliter plicatis apicnlatis sicdtate tottis, capsula oyali 
laevi calyptra striata,, inferne ladniata. 

. ' O. Swainsoni^ Hooker^ Muse. Exot. 1. 127. 

Hab. Rio Janeiro^ William Swainson^ Esq^ 

Leaves dark brown, the upper ones green ; seta short; peristome of 
1 6. white teeth; eolumella very much exserted. ' ' 

• 6. O. urceokttum^ caulibus repentibus, foliis lanceofato-at- 
fenuatis dorso carinatis, siccitate strictiusculis^ capsula urceo- 
lata laevi, caljrptra striata longe ladniata. 

• O. ureeolatum. Hooker, Muse. Exot. t. 12it. 

' Hab. St. Helena^ A. Menzies, Esq. .^^ 

.Habit of O. prorepeju; but difierh^ essentially In the calyptra, in 
the form of its capsule, and in that of lihe leaves, Which are moreover 
remarkably fragile. 

7. O.gracik, caulibus erectibus? elongatis, foliis. I^qoeo*. 
lato-subulatis flexuosis siccitate tort% cUpsula ovata, calyplrs» 
striata longe ladniata. 

O. graeile. Hooker, Muse Exot t. 27. 

VOL. I. NO. I. juLir 1824. j 
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Macromitrion gracile. Schwaegr. SuppL y. 2. p. 39. t. 112. 

'Hab. Piuky Bay, New Zealand, A. Menzies, Esq. 

Tliie halnt of this plant very much resembles that of TrkhoHfmum 
patens. Seta short ; and in consequence of the proliferous shoots, ap- 
parently lateral. Peristome unknown; nevertheless Schwaegrichen has 
arranged this species in his genus Macromitrion. 

8. O. tuAcularCf caulibus repentibus, foliis lanceoiato-aeu* 
minatis spiraliter tortis, capsula. oTato-globosa, calyptva suU 
eata, basi fimbriata. 

Schlotheimia adcularis/ Brid. Sp. Muse, r* 3. p. St. 

Macromitrion aciculare, Brid. Meth- Muse. p. 132. Schwaegr. SttppU 
I. iii. (bona.) 

Orthotriohum pallidum, Beauv. (Eih^og. p. 81. 

Trichostomum arbustorum, Brid. Sp. Muse. v. 1. p. 241. 

Hab. Isles of France and Bourbon. Aubert du Petit Thpuars. 

The leaves of this plant are of a singularly pale colour, and are oari- 
ously spirally twisted, crisped when dry. The peristome, according t(> 
Schwa^richen, is simple, the teeth short, lanceolate, erect, and white. 
That author has not seen the epiphragma, but, from analogy, he places 
it in the genus Macromitrion, 

9. O. claveUaiumy caulibus repentibus, foIiis ovato-lanceo- 
tatis concaviusculis acutis sieeitate striatis imbricatis, capsula 
ovato-globosa subturbinata, calyptra inferne striata, basi muU 
tifida. Tab. IV. 

Hypnmm clavellatum, \Asm, Sp. PL p. 1596* Turn* Ann. Bot v. % 
p. 197. 

DilL Muse. p. 551. t. 85. (non t. 35, ut in Linn. Sp. PI.) f. 17. 

Gymnostomum prorepens, Hedw. Sp. Muse. p. 35. t. 3. (calypt. mar* 
k.) Schwaegr. Suppl. v. 1. p. 32. 

Hab. Trunks of trees, in the middle states of North America. 

This creeps to a great length, forming dense patchea of an uniform 
green edkmr, and throwing up many stout and nearly simple br^nc^es. 
We are indebted to Mr. Turner, who compared spedmens from HeA-- 
irig and Muhlenberg with those of Dillenius above quoted, for ascer« 
tsinii^ that it is the Hypnum clavellatum of Linneus. The plant cer« 
talkily possesses the habit of an Ortkoirichufn» and we had long const-. 
dered it to belong to that genus ; but we believe that Mr. Amott alone 
has discQvered the peristome, and ascertained that it is composed of six- 
teen short, obtuse teeth. These teeth are so extremely fragile, that 
among the numerous specimens which we possess destitute of opercu'^ 
lum, not one retains a vestige of them ; but we have seen a white h^ri- 
SNmtil meroiiKine'COvering the mouth of the capsule, as in Gymnostomum 
mVTOfipmupi* 

10. O. microHomtimy caulibus repentibus, foliis lanceolatis 
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ipiculatis iiccitate tortH^ capsuia ovali l«vi ore contracto fttii- 
Gato» calyptra sulcata, basi laciniata. Tab. IV. 

Mab. Van Dieman's Land; Dr. Spence. 

Stems loDg and st^aggUngy throwing up very ouiuy aluHrt farancliijes. 
Leaves pale brownish green^ spirally twisted when dry. Capsole deq^ 
farowtt^ the mouth singularly contracted^ as in O. Lu^wigU. P^nstome 
single^ the tealli narrow, white. 

11. 0« ? crispakiM^ eaulihus erectis? foliis lanceolatis'aI:ti- 
mioatia carinatis »ccitate tortis, nervo oraaso, capsuia obionga 
l9vt, ^ ealyptra basi laoera,^ gUbia» ^^ mediocri-sulcata.** 

Encalypta crispata, Hedw. Sp. Muse. p. 81. 1 10. Schwaegr. Sappl. 
1. p. 60. (icon, calyptre in t. 17, ponctarum circulo iaclusa.)^ 
\ Ulota crispata, Swartz, M$S, 

JpAB. Capeof Good Hope; Thanbei^. 

\^e possess only imperfect specimens of this plant> which we received, 
fiom the late Dr. Swarts ; and in them the leaves are narrower towards 
the exj^reifiity than they appear in Hedwig's figure. The capsule is of a- 
pale straw colour; the operculum has a hmg beak, and is red at the 
base. The calyptra, according to Schwa^prichen, is similar to most in 
this family ; but, if Hedwlg's figure be correct, the peristome is that of 
a Weinia or Enc(dyfta,Q ompesed of sixteen long, narrow, equidistant, 
bright red t^th, meeting together over the mouth, and destitute of any 
eentralline. 

Mohr, in his ingenious dissertation on the two genera, Orthotrickuwi 
and Neckera, which was published in the 9d voL of the Annals of Bo- 
tany, p. 548, thus remarks of this plant : '' I am confident that this 
ipecies has only one peristome, and that consisting of sixteen, hon-ge^ 
minate teeth, though its habit and curled leaves are quite the same as 
in the other Ulots." 

IS. O. apiculatum, caulibus repentibus, foliis oblongis mu- 
cJirpu^s canaliculato-striatis siccitate torti% capsuia ovato- 
cylmdracaa^ calyptra multifida* 

O. apiculatum. Hooker, Muse Exot. t. 45. Kunth. 1. c. v. 1. p. 53. 

Hab. Near Xalapa in the kingdom of Meadco, in the temperate re- 
gions. Httipbold and Bo^pland.^ 

This is extremely allied, in general aspect, as well as in its leaves and 
capsule, to Schlotheimia squarrosa of Schwaegrichen, but the calyptra is 
widely different ; and being ignorant of the nature of its peristoma, we 
have not ventured to place it in the same division. Colour reddish- 
hrown ; leayes so remarkably carinated in the centrf as to form ^twp ap-* 
paiimtly distinct strue. 

pis. Q.JtmbriaAumy << erectum ramositni, foliis UiK9«al4Uae 
riipti-nervibuB, tortilibus, capsuia oblonga ladv ccitatf^ ^1^ 
cata, operculo rostrato medioeri.^ 
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. O. fimlNriatuni. Beauv. ^th^. P* BO. . Schwa^;r« Suppl. 2. p. 37. 
t. iiL * 

Hab. Isles of France and Tristan d'Acunlia. Aubert du Petit-* 
Thoctan. 

-'' A species unknown to U8> and in its peristome equally ito fo Sehtiraeg- 
richen/ though that author has placed it in the genus Macrormtrion, 
Colour of the leaves palish green. Calyptra '' hasi arcuato-lachiiata^ 
ladniis Introflexis." 

'" 14. O. fnucrani/bliumf caulibus repentibus, foliis lirigulatis 
obtusis mucronulatis striato-carinatis siccitate crispatulis, cap- 
8ula ovato-turbinata IdDvi, caljptra campanulata, basi suboc- 
to-laciniata. Tab. I.V. 

Hab. Upon stones and trunks of treesi especially about Mount St. 
Andrew, on the Island of St. Vincent, West Indies. Rev. Lansdown 
Ghiilding. Received also from A. Menzies, Esq. who gathered it in the 
same island. 

A very beautiful species/ with the leaves of a darkish-brown colour, 
but pale green at the extremity of the branches. Calyptra of a de«^ 
chesnut-brown ; capsule red-brown. Certainly allied to O. stelUtlatum, 
but differing in its ovato-turbinate and decidedly smooth capsule. 

f f f Capsula Icevi. Calyptra pilosa. 
15. O. Moarcrqftiiy caulibus repentibus, foliis lanceolato* 
liguiatis, siccitate crispis, capsula oblongo-cylindracea, ore in- 
tfrassato-sulcata, calyptra pilosa brevi-laciniata (operculo 8ub<* 
longo-rostrato.) Tab. IV. 

; Hab. Simirague in Nepaul, Dr. Moorcroft ; communicated by Dr. 
WaUich. 

Colour a fine orange-brown. Capsule brown, thickened at the very ex- 
tremity, where it is also bright red atid fuil-owed. Operculum, as" in 
most of those from warm countries, much beaked ; yellow, red at the 
base. Peristome unquestionably sini^. Teeth sixteeny in pairs, near-* 
ly erect, shortish^ and red. . 

16« O.prorepenSy caulibus repentibus, foliis ovato-Ianceo- 
latis obtusis mucronulatis dorso carinatis siccitate vix crispa-* 
tulis, capsula exacte cvali Itevi, calyptra pilosa. 

0« prorepens. Hooker, Muse. Exot. t. 120. 
. Hab.' Dusky B|ty, New Zealand. A. Menzies, Esq. 

17. O.J0!^nrmei caulibus filiformibus decumbentibus^ fo- 
fiis oyato-acuminatis substriatis, nervo evanescente siccitate 
strictiascuiis, capsula cylmdraoea Ise^i, operculo brevi-fosti'ato, 
calyptra inferne laciniata. Tab« IV. 

Laaiaoffthotrichoides. Raddi, MS9. 
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Has. €oami«nle|iled from Bnzil by Professor RaddL 
• • The habit very much that of Anoniodon viticyhsum, but considerably 
more slender. Peristome certainly simple^ composed of eight shorty pate, 
obtuse, double teeth, each half marked urith a ceutral line. 

Peristomio ignoto^ aed 6b hapituv^ hfgus dfvisionis. 

18. Q. ijfepalensej caulibu3 ^epentibi^s, {qXH^ ovato-lanceo- 
latis ^hjSes^iosis striato-carinatis sicGitate icrispatis, perichae- 
/tialibuB majprifou« coovolutis acuminatissiidi^^ ^cafMuki eylin- 
4racea Issvu calyptra valde pilosa, basi laciniata^ Tab. IV« 

Hab. Ohoopabaaah and Beabico in Nepaul, 0r. Wallidi. 

TJ^e pericbelAal li^vw of l^s plant oesemble ihoae of O. recurmJbHum, 
and differ remarkably from the cauline ones. The mouth of the cap- 
sule is of a Ifitjgf^ reddish orange colour. Tab. «. f. 1. cauline leaf, f. 9, 
perichetial leaf. 

19. O. ineurvifoUumy caulibus repentibus, foliis lanceola- 
tis acuoiinatis carinatis apice incurvis, siccitate crispatis, cap- 
sirfa bvata laevi, calyptra longe laciniata. Tab. IV, , 

Hab. Island of Ternate, and in ^ng GeorgeVs ^und* fllecciyed 
Irom Mr. Dickson. 

20. O. undulatumj^ caulibus repentibus, foliis subiongo- 
lipjgulatis obtusis mucromilatis insigniter undulatis inferne 
laxe reticulatis, siccitate crispatis, capsula oblongo-cylindraeea 
laevi, calypg-a basi mukifida. Ta^ IV, 

' H/LU. JftSand of Temate ; communicated by Mr. DidcsoB. 

This is of a very pale yellowish brown colour, throwing up numerous 
AMty tumid erect branches, tidekly dothed with remarkably undulated 
tod, when dry, crisped leaves. 

21. O. involuti/bl^um, caulibus repeDtibus, foliis objongq- 
lanceolatis objtusipscidis substriatp-caripatie apice iDsigniter 
involutis, capsula ioblmgo^vata laevi, calyptra inferne laci- 
niata. Tab, y, 

Hab. King Geoijge's Sound ; ret^ivjed from Mr. Dickson : from New 
Zealand ^nd Paraipatta^ New Soutfe Wales, by Mr. Hobson. 

Branches rfiort, tumid. Jicaves singularly involute at their extre^ 
mities, of a dullish green colour. Fruitstalks scarcely a quarter of an 
inch in length ; capsule deep leddish-brown. 

(Calyptra ignota,) 

22. Of spbtqrtum, caulibus repentibus, foliis lanceplatp-acu- 
njinatis carinatis oblique recurvis, siccitft|e sui)spiralit,er tor^is. 
c^apsula ovato-oblonga, ore sulcato. Tab. V. 

Hab. Recdved from the £ast Indies by Arch. Menaes, Es^. 
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The only specimens we possess of this moss are of • br%ht r^dUlkli 
brown colour, nearly two inches long, and in their whole habit khtich 
resembling. O. lon^r^Uum. 

1 1 1 1 Capkda sulcata. Cdtyptra ^^ArOj hasi quadridentata. 

S8. O. jirrtigineumy caulibus repentibus, foliis oblongo- 
liflgitlatis obtusis mucronulatis sicchate tortuosis, dorso carina- 
tis strUtie, capsula cylindracea striata, calyptra glabra Isevi 
(flegnentis statu juniora inflexis.) Tab. V. 

Oi ferrugineum, Burchell's MSS. 

Hab. Not rate upon tranks and the branches of tiees ito ttiick Woods 
near Geoige's nain, Anteniqua Land> Cape of Good Hope. W. J. 
Burchi^, Esq. 

Colour a rusty brown, fully justifying the spedfie appeUation given by 
our friend Mr. Burchell. Peristome decidedly simple, consisting 6[ sisb- 
teen elongated teeth, which soon become resolute. Wemayiei&ark 
that the calyptrs of this and the preceding species have a striking affi- 
nity with that of Encahfpta cUiata. Tab. S.f. I. cauline leaf; f. 2. peri- 
chetial leaf. 

1 1 1 + 1 Capsula sulcata, Calyptra giabray basi muU^da. 

24. O. longirostrum^ caulibus repentibUs, foliis laaceolatis 
acuminatift $triati8> siccitate tortis^ capsula oyali-ellipticasufea- 
XMj calyptra longe laciniata. 

O. longirostrum. Hooker, Muse. Exot. 1 25. Kunth, Syn. PL iEq. OrtJ. 
Not. v. i. p. 53. Macromitrion longirostrum. Schwa^gr. Suppl. ii p. '38. 
t 112. 

Hab. Dusky Bay, New Zealand, A. Menzies, Esq. At the roots of 
Qjnercus Granaiensis, upon the Quindiu, near Quebrada de Toehc> at 
an elevation of 1050 toises above the level of the sea. Humb. and 
'JBkmpl. 

6chwa^;richen has placed this moss in hift ^XiXSA MdcrWnitrion, Of 
.which, th|e essential character is '^. peristomium simplex, dentibus s^e- 
cim geminatis; epiphragma conicum dentibus interpoaitum opercul^ 
adherens." What is considered by that author to be the epiphragma, 
he has represented at f. 13, but to us it appears to be nothing more than 
the exserted columella, which is frequently carried away within the 
operculum. 

S5. O. aculifoUuniy caulibus repentibus, foliis ianceoiatis 
acuminatissimis siccitate tortis, capsula ovali striata, calyptra 
infeme laciniata atque striata. Tab. V^ 

Hab. Van Dieman's Land ; Dr. Spence, and Mr. R. Neill. 
Brandies very numerous, erect, about three quarters of an inch in 
length, their leaves very dark brown below, yellow-green at the extre-^ 
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ndij, furnished with a strong reddish nerve, which ia frequcntlgr 
excurrent. Capsule exactly oval, and, as well as the beaked (qperculun^, 
^dish^brown. Peristome reddish. 

26. O. serpensy caulibus repentibiis, ramis brevibus tu^gi- 
dis, foliislate l«incebl|itis flexuosis incurvis stiiato-carinati^ 
sioeitate valde crispatis, capsulaellipticai^aljptrabafti auIcaU. 
Tab, V. ,, 

O. serpens, Burcfaell's M88. - ' 

Ham. Trunks and branches of tr«es. in woods at Sylyan 8tatioii> 9ear 

George's Pbun, Anteni^ua JLaiid, Cape of jGood Hope. W. J. Burcbell, 

Esq. 
Stems creeping to a conaderable length, bearing short branches, which', 

when moist, are remarkably tulnid. LeaTes ydkwish-btown ^ fr«iU 

atalks not half an inch long. C^>sule nunnte ; peristome «f 141 short 

4eeth, approximating in pairs* 

97. O. steUvlaiumy caulibus repcntibus> pinnato-ramWi^, 
ramulb^erectis brevissimis, apice stellulatis foliis lineari-Iiguhi- 
tis obtufiis brevissime mucronatis, capsula oblonga jsulcata, 
(Operculo conico-subulata 

Schlotheimia stellulata. Homschuch in Hor£ Phys. BeroL p. 61. U 12. 

Hab. Woods on the banks of the Orinoco. Herb. WHld. 

We do not possess fertile specimens of this plant. The calyptra'lB 
described as campanulate, sulcate, glabrous, laciniated at the tnargtfi, 
ferruginous, and shining. The peristome is unknown to Dr. Hom- 
jsdiudi. 

28. O. punetatum^ caulibus decumbentibus .'^ foliis laxis 
iioeari-obiongis acutis punctatis pellucidispIaoispatuiiBnervo 
sub apice £vanescente, siccitate insigniter involutis, capsula 
oblongo^pyriformi, calyptra (juniore apce subpilosa) infi^iiie 
sulcata basi fimbriata. Tab. V« 

Hab. Communicated fir<nn Brazil, tc^ether witb O. fihforme, by 
Professor Raddi. 

This singular species possesses leaves raujch resembling those of Poly^ 
trichum wndvJaluvh hke whic^i they are also remarkably invdute when 
dry. 

tttttt Capsula atdcata, Calyptra pilosa. / 

29. O. anornalunif caulibus erectis> foliis ovato-Ianceoiatis 
erecto-patentibus siccitate strictis, dentibus 8 geminatis, ca« 
Ijptra pilosiuscula, 

O. anomalum. Hedw. St. Cr. v. 2. t. 37. (magnified peristome incor- 
rect for which ^ee Hedw. Fund. ▼. 2. t. 7. f. 35.) Turn. Muse. Hib. p. 
$1. Hoojker and Ta^l. Hm:. 3rit. p. 72. t. 21. Schwaegr. Suppl. ^ Pt* 
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1. p. av: Btxann, Deutsehl. FI. v. 4. t. 13. Bf^ng. and Nestl. PI; Eukc. 
Vog.No.S9. 

O. saxadlej Bridd. 

Hab. Upon rocks apd w^II^ throughout Europe. 

Stems scarcely an inch in height. Leaves^ when dry> taymy hrown. 
Teeth of the peristome arched when moist^ inclined or erect (never re- 
curved) when dry. Hedwig, if we may judge &om his representation 
of the peristome, confounded this plant with O. cupulaium; but 
we see no reason for altering its name> as Bridel has dope, to O. saxaHle. 

80. O, Drummondiif caulibus repentibus, foUis angustc 
lanceolatis siccitate crispatulis, capsula eloDgaU>-diavata pro- 
f||ii4e sulcata) caljptra pilpsissima. 

O. Dnmimondiiy Hook, and Grev. Grey. Crypt FL 1. 115. 

Hab. On the trunks of young trees, 'especially Irirches, Scotland. 
First determined by Mr. Drummond, and now found to be abundant in 
9l^|ie (^ens throughout the west of Scotland. 

A bMutiful Bjpedes, in habit much resembling small spedmenis of 
O. crispum, but differing, even fit first sight, by having the branches in 
the circumference of the tufts decidedly creeping, and essentially dis- 
tinct, by its single peristome. This peristome is large in proportion to 
the diameter of the capsule, of fin almost pure white, composed of sixteen 
teeth distinct at the base, but xmite^ in pairs at the extremity, spreading 
)iorizonta]ly, or slightly de^exed. These pairs of teeth, bdng inserted 
in the furrows, their bases proje<;t so figr into the mouth of the capsvile, 
/IS to give it a remarkably anguhu*, or even stellf^ted aj>pefirance. 

Peristomio i^noto. 

81. O. ientie; caulibus repentibus, ramis tenuibus, foliis 
pyato-acumiDatis siccitate strictis, capsula oblonga sulcata, 
calyptra valde pilosa, basi fissa. Tab. V. 

Hab. Trees at the Cape of Good Hope ; A. Menzies^ £s^. ; and W. 
jF. Burchell, Esq. 

Peristome unknown. Calyptra very much resembling that of many 
European Orthotricha, completely covering the capsule. 

Cfdyptra ignota. 

82. O. recurvifdium^ caulibus repentibus, foliis ovatis longe 
acuminatis carinatis, recurvatis siccitate spiraliter tortis, pe- 
fichastialibus majoribus convolut^s, capsula oyatQ-oblonga lae- 
yjter sulcata. Tab. V. 

Hab. Communicated from Java to Mr. Dickson. 

The leaves of this plant are singularly and beautifully recurved, ,^ud 
when dry spirally twisted. Wc regret tha^ we have not seen the peri- 
stome, operculum, or calyptra of this species. Tab. 5. f. 1. caulir^e le^f, 
f . S. peridietial leaf. 
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S3. O. fmcrophf/Uum^ canlibus repentibus, ramis filirornri- 
bus, foltis oyatb-lanceolatis, basi.carinatis bistriatis pellucidis 
siccitate striatis appressis, capsula pyriibrmi Isviter sulcata. 
Tab, yi. 

Hab. father rure upon trees in tliick woods at Sylvan Station^ near 
George's PUon, in Anteni^ua Land^ Cape of Good Hope. W. J. Sw « 
chell. Esq- 

Habit o| O. tenue ;.^seta and capsnle red. Peristome unkapioi ; Imt 
from what may be discerned of its imperfect remains upon one ffa pgiil y 
it would not surprise us if it should prove to have a dotible penitc^ne. 
Csdyptraj as well as the ^(ypercttlum^ unkiiown. 

B. FbUJSTOMIO DUlPLlCl. 

* Capsf^la immerea. 
f CiRiB ocio. 

34. O. qfflnCf caulibus erectis^ foliis - recurvcpatentibua 
ilaccidis late lancedatis, capsula profunde sulcata, peristomii 
dentibus 8 geminatis, dliis filiformibus, calyptra subpilosa. 

•O. affine. Hooker and TayL Muse Brit. p. 4. t. 21. 

• mqfusi eltmgatum, calyptra supeme pradpue pilota* Hooker and 
Taylor. . 

O. affine. Schrad. Spidl. p. 67. Smith, Fl. Brit. p. IS63. Turn. Muse. 
Hib. p. 96. Eng. Bot. t. 1323. Schwa^;r. Suppl. 1. Pt. 1. 1. 49. (und^. 
^he name of O. striatum; descr. Pt. «. p. 19.) Moug. et NestL PI. 
Jixticc. Vpg. No. 323. Sturra^ Deutsch. fL ic. O. heterophyllum. BeauT. 
jCEth^. p. ^0} (Schwaegr.) 

^. pufnilvrn, caulibus brevibus, calyptra glaltraf Hooker and Taylor- , 
. p. pumilura, Swartz, Muse. Suec, t.^ 4. f. 9. Smith, Fl. Brit. p. 1264. 
Turn. Muse Hib. p. 98. Engl. Bot. t. 21^8; Schwa^r. Suppl, 1. Pt 1. 
p. 50. Moug. et Nestl. PL Jbtsicc Vog. No, 32?. Stanji, PeotsehL 
p.ic. . 

Hab. Trunks of trees and old pales, Eiuope. 

We are by no means able to distinguish this species from O. pumihim, 
of which the only characters are the smaller size, and entirely glabrous 
calyptra; and with r^ard to O. rupestre, that plant, accoiding to 
Schwaegrichen's figure, differs only in the broader ciliary prooesses of 
its peristome. 

35. O. rupeatre, « peristomii interni dentibus 8 lanceolatis, 
capsula immersa subsulcata, foliis lanceolatis.'' 

O.rupestre, Schleich. Crypt. Helv. Exsicc. Cent. III. No. 24. Schwa^f. 
Suppl. 1. Pt. 1. p. 27, t. 53. Funck, Peutschl. I^oose, t. ^. (specimwi 
.If anting.) 

Pab. Switzerland, Carinthia, and France. Arctic America, Dr. 
Richardson. 
The only specimens which we have seen of this moss were received 
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itom Dr. Richardson> and they are destitute (^ pei-feci eapstUes. They 
were named hy Schwaegrichen. The lower leaves are almost black, the 
uppermost ones of a brighter greeii than in O. affine, and die eaiypb'ais 
more pilose. 

36. O. rtipincolaj caulibus erectis vel procumbentibusy fb- 
liis suberectis strictis rigidis lata lanceolatis, capsula super^^ 
sulcata, dentibus 16 patentibus, calyptra valde pilpsa, 

O, Tupiiioola, Funck> DeutschL Moose^ p. 35. t. !23. Gier. Crypt. 

,FL t. 105. 

Hab. . Rocks and stones, Germany ; Funck.— Very abundant in dmiT 
Jar situations in Scotland; where its eharaeters were first discovered by 
our friend M. Y. Stark. Rarely seen upon trees. 

Besides the singularly rigid habit of this plant, and its much laiger 
and more luxviriaut mode of growth^ it may be discriminated fironi 
O. qffine by its broader capsule, by the inner peristome being extreme^ 
ly deciduous, the outer one ere0, nevei^ r^exied, and by its more ]|^oce 
calyptra. * 

37. O. eUgans^ caulibus erectis, £blUs lanceolatis 8ubrecurvi$ 
acutisy capsula obloDgo>cylindracea Isevi, peristoma dentihus 
octo revolutis, ciliis fSiiformibus, calyptra pilosa. Tab. VL 

' O. degflns, ^hwaegi. ined. Richardson, in Franklin's Journ. App, 
p. 756. 

Hab. On trees, between latitiide &iP and 6i?, North America, Dr. 
Richardiion* 

We know not whether this species has been found by any bther na<P 
furaUbt than, our excellent friend just mentioned, who gathered It iipoi^ 
the over-land North American expedition, with Captain Franklin, an^ 
in whose collection it was named by Dr. Schwaegrichen. The specsr 
Inens scarcely exceed an inch in length, and very much resemble thoi^ of 
O. affine^ but their colour is a pale, yet bright green ; the <^psule is dfe» 
eidedly smooth, and the calyptra more hairy. 

38. O. oblusi/bliumy caulibgs erectis, foliis oblongo-ovptis 
obtusis (integris vel erosis) coni^avis nervo ante apicem evanfr 
scente, capsula oblonga sulcata, calyptra glabriusculn. 

O. obtusifolium, Schrad. PI. Exsicc. No. 14. Swartz, Muse. Suec. ^^ 
00. t. 4. Schwa^r. Suppl. 1. Pt. II. p. 14. t. 50. Moug. ctNestl. Pi. 
Exsicc. Vog. No. 816. Funck, Deutschl. Moose, p. 35. t. 83. Stum, 
DeutschL Fl. icon. 

Hab. Trunks of willow and beech trees, in the northern and tcn|» 
perate parts of Europe ; and in subarctic America ; (Dr, Richardson.) 
Not found in Britain. 

Remarkable for the obtusenesfc ©f the leaves. Calyptra scaHose ^nd 
furrowed. Capsule of a deep yellow, and deeply sulcatc. The peri- 
stome is commonly red ; the tepth 1§, recurved ; the cffia compel of 
two piorallel rows of cellules. 
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3$, O. Bcgeri, << peristomio interao 8^entato> ibeca im* 
mersa sulcata, foliis lingulatis obtusis integerrimis, caule ec€e* 
to.;** Schvoaegr. 

O. Rogeri Brid. Muse. Sappl. 2. p. 9. Scfawaegr. Sappl. 1. Pt II. 
|i. 14. t as. 

Hab. On tranks'of beech trees upon the Jura mountains. JU^w. . 

Peristome pale, the dlia composed of a single row of ceUuIes, The 
leaves diiSer, according to Schwaegrichen, from those of all other i^ecie^ 
inr their form, their softer and tfainiier substance. To us it appears 
hardly distinct from the preceding. 

ff CUiis sedecim. 

40. O. diaphanunzy caulibus erectis (brevissimis), foliis laa- 
oeolatis apice acuminatis diaphanis, caljptra subpilosa. 

O. diaphanum. Schrad. Spicil. p. 69. Smith, Fl. Brit. p. 1966. fingL 
Bot. t. 1324. Schwaegr. Suppl. 1. Pt. 1. p. S]. t. 66. Hooker aal 
Tayl, p. 74. t. 21. Moug. et Nestl. PL Exsicc. Yog. No. 326. Storm, 
Deutschl. cum icone. 

O. arlstatum. Smith, Fl. Brit. p. 1265/ Turn. Muse. Hib. p. 100. 
t. 9.f.2. 

Hab. Trees, walls, roofs, and dd pales, Europe. South Amedca^ 
Dr. Gillies. 

41. O. rivutarCf caulibus procumbentibus, foKis late Ian* 
ceolatis obtusis, ciliis setaceis, calyptra glabra. 

O. riTulare, Smith, Fl. Brit. p. 1266. Turn. Muse. Hib.^p. 96. t S. 
Hooker and Tayl. Muse. Brit. p. 75. t. 21. Eng. Bpt. 1 2188. Hobs. 
Muse. Brit. Na 46. 

Hab. Rocks andjn streams, in Great Britain and Ireland. 

Two Of three iqphes long, of a very dark lurid green ; leaves very ob- 
tuse. Cilie extremely narrow, and arising from the sides of the teeth» 
II appears to be unknown to the Continental Muscologists, though found 
in various parts of our own country. 

42. O. striatum, caulibus erectis, foliis lanceolatis patently 
bus, siccitate strictiusculis capsula ovata Issvi, ciliis torulons, 
calyptra subpilosa. 

O. striatum, Hedw. St. Cr. v. 2. t. 3. f. 9 ? Smith, Fl. Brit, p. 1263./ 
£^. Bot. t. 2187. Schwaegr. Suppl. 1. Pt. 1. p. 29. t. 54. Hooker and 
Tiyl. Muse. Brit. p. 75. t. 21. Moug. et NesU. PL Exsicc. Vog. No. 
324. 
' Hab. Trunks of trees, throughout Europe. 

Stems one to three inches in length. The inner peristome is of a 
very peculiar structure, broad, very pale coloured, and composed of mo- 
nimorm joints, usually arranged in single rows, but not unfrequently 
having other joints attached to their sides. Moreover, the cilie do not 
Sirise from the sides of the exterior teeth, as in most other European spe* 
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cies, but originate bdov their sinus^ and form a diflfereni and an interi- 
or fapuflmtne^ i^ in ffypnum. 

43. O. LyeUiij caulibus erectis (elongatis) roliis lioeari-lan- 
ceol^i^ $abupdulat]s carin^tis acuminQtissiims, si.ccitate cri^pa- 
tulis, capsula oblpQga sulcata, ciliis Sliformibiis, calyptra val. 
di&pilbsa, 

O. Lyellii, Hoojker an^ Tayl* Muse. Brit. p. 76. t. ^, Mong. et 
Ne^tl. Crypt. B^aicci Vog. No. 619. Hobs. Muse. ^rijU v, 2. No. 47. 
^. FoUts hngioribus siecitate magis crispqiii, 

Hab. Trees in England. Scotland^ Gerpanjr, and France. 0. Noot- 
ka Sounds N. W. coast of America. A. Menzies^ Esq. 

Plant two to four inches or more in length, growing in lax, much 
branched tufts ; and well distinguished from O. striatum by the much 
Ipnger and narrower leaves ; elongated and furrowed capsule : its cilite 
9f a fine refl oolpur, with t^e joints equal, and by no means monillfonp. 

* * Capsula exserta. 

-f- Ciiiis octo. 

^^, O. speiAomm^ caulibus erectis, foliis i)v^tQ-fainceolati$ 

acuminatis patentibus, marginibiisque ad apicem fere recur^ 

v^tis, capsfila leviter sulcata, peristomium dentibus octo de* 

mum sedecim reflexis, calyptra pilosa. 

O. spedosum, Nees ab Esenbeck, in Sturm, Deutsche Fl. ? Jtf oug. ek 
Nestl. PI. Exsicc. Vog. No. 739. Funck, Deutschl. Moose, p. 34. t. 23, 

O. striatum, Hedw. St. Cr. v. 2. t. 36. f. 1t-3. 

Hab. On treep and rocks, Germfiny. Found on t)ie igl^nd of Jglqo- 
lij^ in rtje folar Sej|s, by the expedition under Captain Payry, 1821r3. 

Discovered in Scotland by ^i** ^^^<1 ^^^ ^^* Drummond. 

The present plant agrees perfectly with the description of Funck 
above quoted, and equally with his specimen, except that in the latter 
the capsule can scarcely be called exserted, whereas in this individual it 
is decidedly so. The figure of Nees, in Sturm's Flora, haslikeivise its 
Qapsnle subimmer^ed and perfectly smooth ; in which respect it agrees 
with O. eUgans, In this individual the teeth are eight in number, geiP 
minate, soon becoming r^flexed, s^nd splitting into sixteen, whiph are 
approximated in pairs. Both ip the specimens which we haye received 
from Dr. Richardson » and those gathered ^t Igloolik b^ ]^r. Eidwards, 
(he capsules are nearly as much exserted as iii'O. anomalum; a charac* 
ter which, with the different conformation of tl^e teeth, serves to discri- 
minate this from O. (iffine. The colour of the foliage is reddish-brown, 
resembling that of most tropical species. 

The figures above quoted of Hedwig, cxcludingfnumber 9, are so adf 
mirably characteristic of this species, that we have no hesitation in ^Ci 
ferring them to it. ' ^ 
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. 45. O. HutchinsicB ; caulibus erectis; foliis lancebhitis 
erectis rigidis, capsula elevata sulcata^ calyptra valde pilosa. 

«. nigfeiceniey foliis rigidioribus. 

O. Hutchinsiie. Engl. Bot. t. 2583. Hooker and TayL Mofe. Brit p. 
rs. 1 2l. Hobs. Muse. Brit. ▼. 2. No. 44. FuDck/i)eut8cIil. MeoK^ U 28. 
Motfg. et Nestl. Crypt. Exfdcc. Vog. No. 618. 

^ viride,JbHisjtacci(iioribus. 

O. a^euni^ Marfius Fl. Crypt Erlang. p. 77. t 2.? 
' Ha^'. «• Roclcs in the north and temperate parts of Europe. New 
Yotk, Dr. Torrey. Near fioston^ Messrs. Boott and Greene. Subarctic 
AraericH^ Dr. Richardson, /i. oti trees^ Scotland^ and in subarctic Ame- 
rica^ Dr. Richardson. 

First disdovered in Irektid by the hite excellent cryptogamic hotanist, 
Sliss Hutchins. 

46. p. coarctatumi caulibus erectis (4-6-linearibu8) fdiis 
lineari-lanceolatis, pellucidis punctatis undutalis siecitate Ctis- 
patulis, capsula clavata sulcata, ^ caiyptta fairta.^ 

O. Goarctatum Beauy. ^theog. p. 80. Schwaegr. SuppL 1. Pt< I» p. 
26. t. 52. 

Hab. In North America^ according to Schwa^;iicheii. Commttnii- 
cated to us by Mr. Dickson. 

This species has a considerable resemblance to O. crisjmm, but the 
leaves are more rigid and erect, and when dry, much les9 crisped. The 
whole moss is of a pale brownish yellow colour. Teeth 8, geminate^ 
becoming refiexed, and sometimes split nearly to the base. 

' 47. O. Ludzffigiif caulibus repentibus, foliis ^recto-patenti- 
bus anguste lanceolatis siccitate crispatulis, capsula pyriformi 
Isevi ad apicem solummodo plicata, ore contractinsimo, catyptra 
valde pilosa. 

O. Ludwigii. Brid. Muse. SuppL p. 26. Schwaegr. Snppl. 1. Pt 9- 
p. 24. t. 51. Moug. et Nestl. tl. Exsicc. Vog. No.^617. Stnrm^ DeutchL 
Fl. icon. 

O. clausum, Hornsch. MSS. ? 

Splachnum Wulfenianum, Schwaegr. Suppl. l.*Pt 1. p* 46. t 14. 

Hab. On the trunks of chiefly young trees; Germany, Switzerland, 
and Scotland. 

The foliage and ramification of this species very much resembles those 
of O. Drummondti, and the ti<ro mosses are frequently, at least in this 
country, found mingled into one tuft The capsule of O. Ludwigii,i^dffeiB 
however essentially, not only from that of its congener, but from that 
of every other species /of Orthotrichum with which we are acquainted. 
It is exactly pyr^orm, of a very pale hue, smooth, furrowed only; at the 
very extremity, and at the mouth so remarkably obntiracted, as, when 
dry, to leave no perforation at all, the base of the teeth literally meet- 
ing together. This species, we have every reason to believe, has been 
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paoed over finr O. crispum, in consequence of the dimilarity of its place 
of groirth and its crisped leaves. The capsule^ however, is totally di»» 
timilar, and the leaves are not more crisped than thpse of O. Drum^ 
mondii* 

It was not before we had examined very numerous 8pecimen9 of this 
plant, both natives of the Continent and of our own country, that we 
were enabled to ascertain the presence of an inner peristome. It is com- 
poaed of eight, exceedingly slend^, cilis, arising from the sides of the 
teedi, and from their highly delicate nature, they are extremely fugacious. 
They are formed of a single row of elongated cellules. We may here 
obaare, that Drs. Mougeot and Nestler, who published in their Stirpes 
a plant which they consider O. Ludwigii, afterwards, on asc^taining 
that it had no internal peristome, referred it to C). clausum of Homs- 
dmch*8 MSS. We have quoted the latter plant, with a mark of doubt, 
though we cannot help believing, from our own experience, that the 
plant of Mougeot and Homschuch is the same as ours, agredng with it 
in every respect save in the alleged abs^ce of an inner peristome^ 

We have quoted, also dubiously, the figure of Sturm, as it by no 
means agrees vHth any of our specimens, whether foreign or British^ 
die magnified capsule being of a different form and deeply furrowed. 
It is also our opinion that the Splachnum Wul/emanum figured iif 
8cliwaegrichen*s Supplement, Is nothing but an injured specimen of this 
ortMriekum, as it very mudi accords vrith it in the leaves, capsule, and 
^teristome. 

48* O. crispum, caulibus erectis, tbUis lanceolato-subulatis 
aiccitate vaide crispatis, capsula oblongo-clavata sulcata, pe* 
ri8tOD(in dentibus patentibus reflexis, 8 geminatiay calyptra 
vakle pilosa. 

O. criqpttm, Hedw. St. Cr. v. 2. t. 35. Sp. Muse. 1. 162. Schwa^. 
SuppL 1. Pt. ^ p. 23. Smith, Fl. Brit. p. 1266. £ngL Bot. t, 99A. 
Hooker and Tayl. Muse. Brit. p. 73. t. 21. Mo|ig, et Nestl. PI. j^xajfc. 
Vqg. No. 80. Sturm Deutschl. cum icone. 

Ulota crispa, Mohr. 

O. curvifolium, Wahl. Supp. p. 365 ? (Schwaegr.) 

Hab. Abundant on the trunks of trees in all parts of Europe ; rare* 
ly upon walls. In North America, chiefly in subalpine situations. 
' Stems forming dense, prominent tufts, conspicuous from their rich 
/sQowish, or reddish-^een colour. The sterile plants have sometimes 
a creeping habit; leaves exceedingly crisped, fruitstalks long, and very 
mttnerons. As far as we can judge from the imperfect specimens whi<^ 
we pdlsess of O. curvifelium, it appears in no respect to differ from O. 
rrurpiiifi. 

49* O. plicatum, caulibus repentibus, ramis brevibus, folii« 
eUiplicis obtusiasimis aiccitate crispatulis recurvis, nervo yix 
ad ^>icein atttngente, capsula clavatb-pyriformi sulcata, calyp- 
tra Integra l«vi sursum pilosa. ^ 
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0. plicatum, Beauv. Mi\\4og. p. 8i. Schwaegr. Sluppl. 1. Pt. 8. 18. 
t. 52. ' 

Hab. In the Isle of France, Aubert du Petit-Thonars. Isle of Bour- 
bon, Schwaegr. MSS. 

Stems and branches very slender; outer peristome of eight geminate 
rdiexed teeth } the cilis we have not ourselves seen. This is a remarfe- 
aUe species, having the leaves much resembling O. ohtusi/blium, and 
forming an exception to the general rule of structure in the species fVom 
warm eouutries, its peristome altogethefr resembling that of the European 
individiials. 

f f Ciliis sedecim. 

60. O. ptdcheUunif caulibus repentibus (brevibus), foliis 
angui^te lanceoiatis siccitate crispatis, peristomii dentibus se- 
decim perparia approxitnatis patentibus (ooioratia), calyptra 
glal>riu8cula, busi plicata. 

O. pulchellum, Engl. Bot. 1. 1787. Hooker and Tayl. Muse. Brit, 
p. 75. t. «1. 

Stems from half an inch to an inch long; leaves of a bright gc^i^ 
o^our ; outer peristome of a fine red colour, spreading. Calyptra beau* 
tifttlly plicate at the base, the plicse coloured at their extremity. 

61 i O* pericluetiale^ caulibus repentibus, foliis lanceolatt* 
acjutis fiexuosis siccitate crispatulis, perichaetialibus longissitne 
setaeeo-acuminatis^N capsula ovato-turbinata ore incrassato^ 
calyptra 4.6-fida pilosa. Tab. VI. 

Hab. in the island of St Vincent, A. Mensies, Esq. and the Rev. L. 
GttildiDg, who finds it upon Mount St. Andrew, bearing fruit in Sep<» 
lember. 

Colour of the whole plant a fine orange-brown, glossy. The peri- 
ehi&tiiun, probably on account of the innovations of the stem, appe^n^ 
plaeed bdow the extremity oi the branches. Calyptra very deep brown ; 
capsule reddish brown. The true nature of the peristome of this moss 
18 difficult to be ascertained, because of its extreme fragility. The ex<T 
terior consists of sixteen hnear-lanceolate, obtuse, shortish red teetli^ 
erect, or subpatent only at the extremity, all apparently united at tl^ir 
bases, at length recurved and distinct. The interior peristome is copn-« 
posed of sixteen, rather broad, yellowish ciliae, springing from theinter-^ 
nal membrane, and cleft nearly to the base; these alternate with the 
teeth. Sporules large, spherical smooth. The peristome easily separa^iea 
fhrni the mouth of the capsule in an entire state. Tab. 6. f. cauUne \$aS, 
f. 9. perichetial leaf. 

62.. O. toriumy caulibus repentibus, foliis liogula^is sub- 
ftriatis mucron^tis siccitate spiraliter (ortis, pericljaetialibas, 
longissime setaceo-acutninatis convolutis, capsula oblonga smJU 
cata. ' ' \ 
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ScbizodoQ tortum, SwarU, MS9. 

Hypnum torquatum, Hedw. Sp. Muse. p. 240. t. 6^< 

Schlotheimia torta^ Schwaegr. Silppl. 1. Pt. 2. p. 39. 

Neckera torta^ Swartz, FL Ind. Occ. v. 3. p. 1806. 
. Hab. Trunks of trees in Jamuea^ very rare. Swartt. 

A species certainly very nearly allied to O. perichcetiale, being of the 
same rich orange brown hue ; the leaves appearing under the reflecti^ 
light of a microscope^ of a fine yellow^ and having peri^hsetical leav^ 
of the same nature. We have never seen the calyptra or peristome: 
nor does any author seem to be acquainted with the moss )A a perfect 
state. 

'ff f PeHstomio interna membrana ladniiUa. 
(Omnibus caJgfptra kevL) 

US. O. hngifoiium, caulibus repeotibus, foliis lanceolato-> 
subulatis flexuosis iutegerrimis siccttate crispis, capsula brev» 
oVata sulcata. 

O. longifolium. Hooker^ Muse. Exot. t. 44* Kunth, Syn. PL ^quin. 
Orb. l^ov. p. ^3. 

Hab. About the roots of iifaria glatica, in the temperate region^ at 
an elevation of 9^0 toises above the level of the sea^ upon the declivities 
of tlie mountain Avila^ near the Csi^c^cas. Humboldt and Ponpland. 

Habit of O. cirrhoswn, having the leaves almost equally long and nar<« 
row^ but quite entire; the capsula too is sulcated. This moss bears 
, also some affinity to O. aciculare ; in the latter, however^ the leaves are 
. of a singularly pale colour, and they are shorter and broader ; and the 
capsule^ liW thtot of O. cirrhosum, is qtAte smooth. The peiistome of 
this species is double, accordi^ to the obsei^ations of Mr. Amott^ the' 
inner one consisting of an erect, lacerated, whitish membrane. 

54. O. squarrasumy repensy ranais composiiis fastigiatis,. 
foliis lingulatis brevissime euspidattSy tbeca cylindrica, oper^ 
culo coBvexorroslrata."^ Schwaegrichen. 

• Schlothehnia squarrosa, Brid. Suppl. Muse 2. p. 18. Exd. Syn. Ol pal- 
Udi y. Sdrwiegr. Suppl. I. PI. 2. p. 39. t. S6. 

Hab. Isle of Bourbon, whence it was received by Persoon. 

• Leaves, when dry, spirally twisted, the nerve strong. Outer peristome 
composed of Ibng, narrow, dark-reddish teeth, which, in a dry state, are 
very revolufe. Inner peristome A conical, plicated, and according to 
Schwaegtichien, entire membrane^ whichf at length' becomes split into a 
munber of inregakr linear s^ments. Calyptra smooth, glabrous, fuscous,, 
furnished at the base with four broad appendage^. 

55. O. quadrlfidumy ^< eriecta, subranaosa^ foliis oblbngis 
cuspidaiis, theca'ovata, operculb convexo-rostrato sublopgo.'*^ 
Schwofigrichen. 
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Sdo^etmia qiiadrifld»> Schwaegr. Suppl. 1' Pt. 9. p. 41. t. 57. 

Ortbotridiuin angnlosttin^ Beauy. i^theog. p. SO. (fide Schwaegr.) 

Hab. In the Isles of France^ Bourbon and Tristan d'Acanha. 
Aubert du Petit Thonars. 

Nearly allied to the last species, hut wanting the creeping habit; the 
leayes also are lanceolate, and scarcely at all crisped when dry : the cap- 
sule is more OTate, and die beak of the operculum considerably longer. 
In the peHJitOilie and calyptra there appeal to be scarcely any differenonu 
Of this, as well as the preceding individual, our charaetets and descrip- 
tions rest wholly upon the authority of Schwa^;richen. 

56. O. Jamesonif ^< caiile repente ramis ereclis ramosis, 
foliis ellipticis longitudinaliter plicatis, nervo breviter excur- 
fente, seta longiuscula^ theca ovato-obionga Isvi, calyptra 
campanulata l^vi, basi iiitegra appendicibusque latis aucta.'*^ 
AmoU. Tab. VI. 

O. Jaiiiesoni, Arnott, in Act. Soc Worn. v. 3. p. 201. 
■ Hab. Woods near Rio Janeiro, communicated by Mr. W. Jameson* 

Those species, of which the calyptra is provided with broad obtuse 
appendages at the base, generally bear a strong resemblance to each 
other. The moss now undet* consideration has not only a close affinity 
with O. mgifbiiuih, but also with our O. squarrotuni; from the former 
it diti^ in the foliage not being rugose, and in having the outer teeth 
of the peristome revolute instead of erect. From the latter spec;ea, to 
which it seems by' Mr. Arnott's description to be still nearer akin, it is 
principally distinguished by the more elliptical leaves and broader cap- 
sule. 

57. O. Hormchuthiij cdulibus repentibus, foliis sublato- 
lariceolatis vix carinaiis acutiusculis, capsula oblongoolavata 
sulcata, calyptra glabra profunde laciniata. Tab. VI. 

Schlotheimia pulchella. Homsch. in Hone Phys. Berol. p. 61. t. 19. 

Hab. Upon the stems of Protece, on Table mountain. Cape of Good 
Hope. 

We have been fortunate enough to discover the perfect peristome of 
this species upon plants of it received from Dr. Hornschuch. The teeth 
are sixteen in number, obtuse, erect, afterwards reflexed, pale yellowish : 
the inner peristott^e is a white membrane, jagged at the margin, and 
marked with numerous lines, which, however, never appear to split into 
cilitt. 

58» O. sulcatum^ caulibus repeotibus, folus liDeari-lanceo- 
latis acuminatis undulatis siccitate crispis, capsula ovata pro- 
funde sulcata, calyptra multiiida. 

Scfalotheimia sulcata. Hooker, Muse. Exot. 1. 156* 
Hab. NepauL Honourable D. Gardner. 

Very nearly allied in habit to our O. Umgifolium, but extremely dis- 
VOL. I. NO. I. JULY 1824. K 
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similar in itil paistcMtte^ of which the outer portion eontiitt^f nMn 
linear, geminate teeth, at first erect and aflerwarda revohite^ taid the 
ittner one is eompoaed of a ydbw> erect> retienkled memhruie^ inega- 
iarly deft at the margin. 

69. O. drrhomm^ caulibus repentibus^ ramis eloogatis 
flexuosis, foliis lineari-lanceolatis, attenuatis flexuofiis serratis 
siccitate crispis, capsula iurbiiiata Iteviy calyptra profunde 
hdaiala. Tab. VI. 

Schlotheimia drrhata^ Schwa^. Suppl. 1. Ft 2. p. 45. Brid. Meth. 
Muse. p. 114. 
' Hypnnm dirhosnm^ Svarts, Prod. p. 48. 

Anictangium cirrhosum, Hedw. Sp. Muse p. 42. t. 5. f. 1—3. 

Neckera drrbosa. Swartz, Fl. Ind. Occ. v. 3. p. 1802. 

Ulota cirrhosa. 

Hab. Frequent upon trees in the West India islands. In the 
island of St. Vinoent; where our friend, the Rev. Lansdown 6«alding> 
finds it abundantly pendant from the trunks of trees in the declivities of 
Mount St. Andrew, bearing fructification in the month of September. 

The noble specimens of this moss which we have received from Mr. 
Guilding have afforded us the opportunity which no other botanist po»- 
sessed, of ascertaining the true nature of its beautiful structure. The 
peristome is unquestionably double^ the teeth sixteen in number, marked 
with a central line, red, broadly linear ; obtuse, at first erect, afterwards 
recurved, and even reflexed. Internal peristome, a yeUow reticulatedl 
membrane shorter than the teeth, deft at the mai^, and disposed ap- 
parently to form sixteen broad laciniie. The leaves are serrated, wkieh 
is an anomaly in this genus : but it is much more evident upon some 
spedmens than others, and their colour is a fine orange brown. The 
calyptra, which is at first linear-oblong, ^ith the ladnis? closely approx- 
imated, afterwards becomes broadly campanulate and the kdnls are 
very ranch spreadhig. 

Glyphomitrion, (Brid.) 
Grtffithia^ Brown in Linn. Trans, v, 19. 
Gev. Chak. Seta terminalis. Capstda apopbysa nulla. 
PerisUmiium simplex, e dentibus 16 per paria approxiuuitis, 
siccttate reflexis. Calyptra totam capsulam obtegens, Integra, 
sulcata, basi sublaciniata quandoque hinc longitudinaliter fissa. 
' Mr. Brown has justly observed, that the following curious 
mostf is allied to the genus Orikotridimny especially in the ap* 
proximation of its teeth to one another in paira. We know 
of no species of that genus, however, in which tiie teeth are 
of so firm and rigid a texture, of so bright a red colour; or so 
strongly transversely striated. Upon the calyptra we ^:onsi- 
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der the essential character to rest ; thi% even when the cap* 
aule has arrived at its full size, continues to envelape the 
>vhole, embracing vdth its base the summit of the seta. It ia 
quite destitute of hairs, obscurely furrowed, very thin and 
membranous, irregularly cleft at the base, and often splitting 
open laterally like that of the genus CmlympereB^ to which 4re 
cannot help thinking 4his jdant to be very nearly allied. 

If Schwaegricfaen had not followed Bridel in adcqiting the 
generic appellation of Gtyphomitrion^ we should assuredly 
have preferred the more recent one of GriffUhia^ employed 
by Mr. Brown ; the more so, as Bridel framed his character 
chiefly with a view to include the Encalypta crispoUi of Hed- 
wig, (our Ortfiotrichum criajxUum^) and E.parasiticaj (a moss 
which we have reason to consider a CahfmpereSy) both of 
which individuals are stated to have sixteen entire, equidis- 
tant teeth, and the former of which at least has a calyptra 
exactly similar to the other tropical Orthotricha. That au« 
thor was entirely ignorant of the nature of the teeth in the 
present plant. Schwaegrichen has, with propriety, excluded 
the Hedwigian Encalypt(e from the genus Gh/phamUrion^ 
and we adopt the latter as constituted by him, together with 
his important character of the approximation of the teeth in 
pairs; but, instead of attending to the male flowers, we obtain 
a farther mark of distinction from the Calyptra. 

1. Glyphomitrion Daviesii. Tab. YI* 

6. Daviesii^ Brid. Meth. Muse. p. 31. Schwa^gr. SuppL 3. p. 41. 1. 1 IS. 

Grimmia DaviedL Turn. Muse. Hib. p. Si. Hooker and TayL Muac. 
Brit p. 39. 1. 13. 

Encalypta Dayieiii, Engl. Bot. t. 1S81. 

Griffi^ia Daviesii^ Br. in Linn. Trans, v. 13. p. 

Hab. Upon rocks^ generally by the sea-shore^ on the western coast 
of England and Wales. Common in similar situations in Irdand, espe- 
cially on the basaltic columns of the Giant's Causeway. 

Stems rarely exceeding half an inch in height^ tufted, bearing a oonsi* 
derable resemblance in habit, as Mr. Brown has observed, to QymnoHo^ 
mum Lapponicum, and we may add, an equally strong one to TnchoHo^ 
mum polypkyUum, Leaves lanceolato-acuminate, carinate, entire, of a 
dark-brownish green colour, much loijqped when dry; thoaa of the 
perich«tium broad ami convoliite. Capsule turbinate, beautiftdly 
smooth, and r^gul^r in ito form, bnvwn* Lid ahortiy conical^ nith 
a mUier long and dharp beak. 

Thiamois appears to beconfined to Ihe Bridah islands. Tab. 6. f. L 
eanline ]eaf> t ^ peridietialL leaf. 
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ZrcoDONy (Hooker and Taylor,) ' 

Gen.. Char. Seta terminalis. Peristomium duplex ; ewL 
dentibus sexdecim per paria approximatis ; inL e ciliis oeto 
.borizontalibus. Calypira dimidiata. 

Z. conoideumy fpliis acutis. 

•• minor, eaidibus brevUms, Jbliu mtnorihus flavx>^ridUms ohlongU 
dcutis jpeHuddi* funetatis, nirvo ante apicem evanescente. 

Z. conoidenm. Hooker and Tayl. Muse. Brit. p. 74. t* SI. 

Bryum conoideum^ Didka. PI. Crypt. Pasc. 4. t. 11. f. 2. Torn. Muse. 
Hib. p. 112. 

MDium cotioideuro, Engl. Bot. t. ISSd. 

Gymnocepbalus oonoides, Schwaegr. Snppl. 1. Pt. S. p. 87. 

|S. elongata, caulibus elongatis, foliis Jlavo^viridibua lineari'^blongU 
pellucidis punciatis, nervo ante apicem evanescente. 

. y. sticculenta, caulibtu brevihus, foliis nigrO'viridibus majoribus obovato' 
oblongis opAcis impunctatis infeme retictdaiis, nervo valido excurrente, 

it. conoideum, Moog. et Nestl. PL Exsicc. Vog. No. 721. 

Amphidiumpulrinatum^ Nees^ in Sturm^ Deutschl. Fl. cum icone^ 
• Gagea compacta^ Raddi. 

Hab. «. Trunks of trees^ Inverary, Dickson. Cranmore, near Bel- 
fast, Ireland^ Mr. Templeton. Near Manchester, Hbbson. Appin, 
Carmichaet. Upon decaying trunks of Ulmus campestris, Strasbourg, 
IMfougeot and Nestler. We also possess specimens from the south of 
France and Italy. /3. New Zealand ; first discovered there by A. Men* 
lies, Esq. Van Dieman'ft Land, Dr. Spence and Mr. R. NeilL y. Isle 
of France. Upon trunks of trees near Strasbourg, Mougeot and Nestler. 

Previously to the accurate examination and comparison to which we 
fliubjected the various specimens of this moss wbicli had been transmitted 
to OS from difier^t countries^ we had been inclined to consider as speci- 
fically distinct what we have now enumerated above as mere varieties of 
Z. conoideum. It is certainly remarkable that the « and y, both of 
which are found in Germany, are much more different from each other 
than the fi, which is extra-european is from the «. The principal dis- 
tinction between these two states, is that /}. has elongated stems and nar- 
rower leaves^ the texture of their foliage being the same, whereas y £as 
the leaves remarkably succulent, of a dark lurid green, and they are dis- 
tinctly reticulated (not dotted) at the base. The same form of capsule 
prevails in the three varieties, but its relative size is greatest in y, and 
the sets also are more robust. In some specimens of this latter state, 
the capsules are of a fine yellow colour. 

Z. obtusifolimn^ foUis obtusissimis. 

Z. obtusifolium. Hooker, Mtksc. Exot. t. 1£9. 
' Hab. Nepanl. Hon. D. Gardner. 

The general habit of this species is very similar to that of Z. cofn* 

oideum, bodi in the structure of the foliage and shape of the capsule : 

. but the leaves are remarkably obtuse, and the capsule is donga to-pyii!* 
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fornix idiile the whok |4aBt is a vinous-red colour^ approaching to 
brovp. 



Art. XXIV. — Account of an Essential Oil, which Jlows 
spontaneously J^om <t Tree in South America. Communu 
cated by Dr. Hooker. 

It is with much pleasure that we are enabled to lay before 
our readers some account of a fluid, containing all the proper- 
ties of an essential oil, which the natives of South America, in 
tJie district between the rivers Parime and Oronooko, are in 
the habit of extracting from a tree which, though at abounds 
in those regions, is unfortunately, as yet, unknown to natu- 
ralists. The information has been communicated to us by 
our excellent and scientific friend, C. S. Parker, Esq. of Glas- 
gow, who, in a late visit that he made to Demerara, suflbred 
no opportunity to escape him of investigating the botany of 
those ^fertile regions, whence he. has already transmitted to his 
native country several valuable vegetable productions. 

Mr. Parker's attention was particularly attracted by the 
Native OH of Laurel, a fluid which seems to have been but re- 
cently heard of in the Dutch settlements, and which we are 
assured by Mr. Edmondstone of Car^ross Park, near Dum- 
barton, (whose long residence in that country, aa Protector 
of the Indians, gave him unusual facilities in obtaining scien- 
tific information,) was also unknown to those people a few 
years ago. Aided by the previous attention that Dr. Han- 
cock, an experienced physician in the colony, had paid to the 
nature of this oil, Mr. Parker drew up an account of it, which 
was inserted in the Colonist (Demerara) newspaper, Jan. 18, 
18S4, and which, as comprising every thing that 'was known 
upon the subject up to that period, we shall here insert. 

«< To the Editor of the Colonist, 

<' Sir,— I take the liberty of communicating, for insertion 
in your Journal, a few observations on a very extraordinary 
vegetable production, the knowledge of which has, hitherto, 
been almost exclusively confined to the natives of Spanish 
Guiana. This substance, which has very injudiciously been 
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tinned Axetfiode Sassafras^ (an appellation which ti^nds i& 
confound it with the essential oil yielded by the Laiirus Sas-^ 
safras of the Northern Continent of America,) affords, so far 
as my knowledge extends, a solitary instance of a perfect vo- 
latile liquid, without the aid of art. Substituting for the ap- 
pellation to which I have objected, the provisional name of 
« NaUve Oil of Laurel; I shall describe the method of prd- 
curing it, and enumerate its principal chemical and medi- 
cinal properties, so far as these have been mvestigated and 
.examined. 

« TiieiVa/iv^OiZ is yielded by a tree of considerable height ; 
its wood is aromatic, compact in its texture, and of a brown- 
ish colour, and its roots abound with essential oil. 

** This tree, which is found in the vast forests that cover the 
flat and fertile regions between the Oronookoand the Parime, 
has, from an analogy already alluded to, been supposed to 
belong to the natural order Laurinece ; and though Hum- 
boldt and Bonpland do not seem to have been acquainted 
with its singular and important produce, its botanical cha- 
racters may very possibly have been described in their Naoa 
Genera et Species Planiarum Americas Septentrionaiisj under 
the genera Ocotea^ Per$ea^ or LUsea, This question I am, 
however, unable to solve, having never seen the parts of 
fructification. 

" The Native Oil qflaurfl is prpcured by striking with an 
axe the proper vessels in the internal layers of the bark ; while 
a calabash is held to receive the fluid, which gushes out ia 
such abundance, that several quarts may be caught from a 
single incision, if the pperation be performed wiih dexterity> 
So obscure, however, are the indications of these reservoirs, 
that the Indians (with perhaps a little of their usual exag- 
geration,) assert that a person unacquainted with the art may 
hew down a hundred trees, without collecting a drop of the 
precious fluid. In many of its properties the native oil re- 
sembles the essential oil, obtained by expression, distillation, 
and other artificial processes : it is, however, more Vl>kitile 
and highly rectified than any of them, its specific gravity 
liardly exceeding that of alcohol. When pure, it is colour^ 
less and transparent ; its taste is warm and pungent ; iVs 
odour aromatic, and closely allied to that of the oily and re- 
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«ioou8 juice of the Coni/irce. * It is volatile^ and evaporates 
without residuum at the ordinary atmospheric temperature, f 
It is inflammable^ and except when mixed with alcohol, gives 
out in its combustion a dense smoke. Neither the alkalies nor 
adds seem to exert any sensible action upon the Native Oil; 
when combined, however, with sulphuric acid, the mixture 
assumes a momentary brownish tinge, but soon regains its 
inmfl]iarency. The Oil of Laui^ dissolves camphor, caout- 
diouc, wax, apd resins ; and readily combines with the vo- 
Utile and fixed oils. It is insoluble in water, soluble in al- ' 
cohol and in ether. Though the specific gravity of the oil 
fpcesAly exceeds that of ether, the compound formed by com- 
fainuig them in the proportion of one part of the former to 
two of the. latter, floats upon the surface of pure ether, and 
may therefore be the lightest of all "known liquids. 

ff With respect to the medicinal properties of the Native Oil^ 
it bears, when externally applied, the character of a powerful 
discutient, and appears, when exhibited internally, to be dia- 
phoretic, diuretic, and cesolrant ; by many it is believed to 
be analeptic, alterative, and anodyne ; and to promote the 
exfoliation of carious bones. 

<< Without listening to the extravagant reports of the Iii. 
, dians, who exalt it into a panacea, we must admit that its efli- 
l^acy has been demonstrated in cases of rheumatism, swellings 
of the jmnts, cold tumours, and in the various disorders sup- 
posed to originate in a vitiated state of the blood, (maJa Mm- 
guie.) Ip all these cases, it is exhibited in doses of from 
. thhrty to forty drops, twice arday, accompanied by fluent 
md continued friction of the parts ajFected with the oil, while 
the bo4y is kept moderately warm, and a free use of diet and 
drinks prespribed to the patient. The same practice is said 
to have been attended with the happiest effect in paralytic 
disorders ; fo|r tjiis I cannot vouch, but have found it a va- 
luable remedy in c/|ses of nervous rheumatic headach, sprains, 
jond bruises. A decoction of the root has been recommended 
.as an alterative in various chronic complaints. 



* 60 ttrikiBg u this rMemblaace, that a friend, to whose inspection I submitt^ 
llw oil) pffonoiineed it, nther hastily, to be spirit of turpentine, 
t n dif.-a5 dey. FshicDheit, 
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<< I am fiilly aware of the reaction that ofteii results from 
bver-excited and disappomted expectation, and of the discre^ 
dit into which a . new remedy frequently falls in consequence 
of the unmerited encomiums which those who bring it inta 
notice have injudiciously bestowed upon its virtues; 

< Qmdquid exoessit modum, 
Pendet instabiU loco/ 

<< However slight the credibility we may feel inclined to 
attach to the evidence of the Indians, upon which our know*, 
ledge of the medicinal properties of the native oil almost en- 
tirely reposes, the information derived from experience surely 
claims that attention, and justly challenges that examination, 
which we should not hesitate to bestow on the speculations of 
the mere theorist. Let inquiries be instituted, and experi- 
ments be made, by those whom their situation and scientific 
attainments qualify for the task. By these investigations it 
may not only be ascertained what degree of confidence ought 
to be reposed in the unqualified encopniums which the -Indians 
lavish upon this anomalous production ; but properties ui)- 
known to them may be discovered ; apd its history, which they 
have been accused, perhaps unjustly, of involving in obscuri* 
ty, be satisfactorily elucidated. To the chemist, and the 
vegetable physiologist in particular, the Native Oil ofLaurely 
elaborated by the unassisted hand of nature, in a state of pp. 
rity which the operose processes of art may equal, but cannot 
surpass, presents an interesting subject of inquiry, and a wide 
field of speculation.^ 

Samples of this oil having been received by H. Rainy, Esq. 
they were, through his liberality, communicated to Dr. Thom- 
son, !Dr: Wollaston, and Mr. Macintosh. The latter gentle- 
man has found it to answer the purpose of dissolving the 
caoutchouc preparatory to this substance being employed to 
render cloth, &c. water-proof, equally well with the Naphtha 
which he has been accustomed to use. It is therefore to be 
hoped, that, besides its medical pYoperties, the Native Oil of 
Laurel may be found to possess qualities that may be ser- 
viceable in the arts, and thus become an important article in 
Commerce. 

We may here observe, that, in M. Kuntirs Synopsis of 
the plants described in the Nova Genera^ &c. pf Humboldt, 
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mention is made of a doubtful species of laurel, Laurus 
JariUnsis, (which is not, however, enumerated in the large 
work,) a native of shady forests in the district of Oronopko, of 
which it is saidj *.* Folia odorem terebinthinum spirant.'* May 
not this be the tree in question ? The great South Americaa 
travellers, Humboldt and Bonpland, did not, however, dis- 
cover it either in flower or in fruit. 

We are a^ured by Mr. Parker, that Dr. Hancock intends 
to use iiis utmost endeavours to procure perfect specimens qf 
the plant which affords the Native OH qf Laurdy which he 
will transmit to this country. 



Art. ISS^y .-^ Observations on Double Stars. By M. 
Stkuve of Dorpat. 

In the third volume of M. Struve's Observations, the addi- 
tional remarks on the double stars relate only to three, viz. 
I Ursae majoris, 7 Virginis, and|7 Opbiuchi. In these the re- 
lative changes of place are very considerable. 

1. g Ursce Majoris. 

The rate of change of the angle of positiop of these two 
stars appears greater now than in any other, (Edinburgh 
Journals vol. ix. p. 336,) and is confirmed by the most re- 
cent observations. 

Angle of Position. 

1821, April 23. = 1*>2 South preceding. 
1821,. Dec. 12. = 7 6 South preceding. 

1822, Jan. 29. = 71 South preceding. 

Thus the smaller star, which in the years 1819 and 1820, 
was more northerly than the larger, has quickly passed into 
a southern situation. M. Struve^s observations for four years 
give : 

Years, Dec. Angle of Position. 

1818, 10. 1 ir 33' North preceding. 

1820, 1^ 6 21 North preceding. 

1821, 31. 1 l!3 South preceding. 
1622, OS. 7 21 South preceding. 
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% y Virginis. 

In the second volume of Struve^s Observations, it is shown, 
(see Edinburgh Jowmcdj vol. ix. p. SST,) that the two stars 
which compose this double star had diminished their distance 
between the time of T, Mayer and the first observations pf 
i>r. Herschel, and that the angle of position also bad much 
deereiw)ed. 

This st^r was occulted by the moon, on the 90th of April 
1720. The observation was made at Paris, Both the immer- 
sion and the emersion were observed ; and from hence may be 
deduced the relative positions of these two stars in ITSO. Tl^ 
computatiops have been made by the late Professor Wal? 
beck, to whose skill and experience M. Struve gives a just 
tribute of praise. He finds the distance = T%% and the aor 
gle of position = 49* 7, south following or north preceding. 

This distance, M. Struve remarks, appears to confine 
what he had previously stated of the diminution of distance* 

T)}e observed distances stand thus : 

Distance in Yeir 

1720 ;= 7"49 by Cassini, 

1766 = 6 6 by T, M^yer, 

1780 == 5 7 byHerschel. 

1819 =s 3 66 by Struve. 

The angles of position an?* 

1780 W 7 N. preced. CassinL 

1766 64 4 T. Mayer. 

1782 40 9 Herschel 

1803 80 8 Herschel. 

1820 16 2 Struve. 

According to M. Struve, there is room for suspecting, that 
l>ctwcen 1720 and 1766 this angle attained its maximum; 
and that the stars receding from each pther for some time af« 
ter 1720, again approached, and have continued approaching 
to our time. 

3. p 70 Ophiuchiy (70 Serpentarius, EdiTiit^gh Jowmal^ 

vol. ix. p. 838.) 
Of this remarkable double star, before noticed* the late ob- 
servations confirm the rapid change of the angle of position, 
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BBiAy coiiBeqiieiitly, the quick apparent revolutios of one star 
aboat the other. The distance of these stars M. Struve 
fiiid% by accurate observations in 1^1, to be = Al'9fx 



Abit. XX VI.«— ^oToti^^ of a curious Ehctro-Magnetic Ea;* 
periment By Professor Barlow. Exhibited at the Lon^ 
Am Institution^ by Dr. Bibkbeck, in his Lectures on 
Electro-Magnetism, 

The following curious electro-magnetic experiment was ex- 
hibited by Dr. Birkbeck, on the suggestion of Professor Bar- 
low, at the London Institution, on the S6th May. A hoi** 
tow globe of wood, 15 inches in diameter, was first accurately 
turned, and from the equator towards each extremity of its 
axis grooves were cut parallel to the equator, at^ the distance 
of 4fk^ from each other, like parallels of latitude, and another, 
rather deeper, groove from one pole to the other, along a 
meridian half-round. 

Beginning now at the equator with the middle of a wire, 
iibout 90 feet in length, and one-tenth of an inch in diame- 
ter, which just fitted the grooves, it was carried round in the 
successive circles towards each pole, making an abrupt turn 
from one circle to another along the meridian groove above 
mentioned. From the point where the wire arrived at the 
poles, it was carefully bound with silk, and returned back 
again to the equator, along the same meridian. The two 
ends of the wire being thus brought together, they proceeded 
to a little distance from the globe, where they terminated. By 
this means the effect of the short abrupt turnings of the wire 
along the meridian towards the poles, is counteracted by 
wire returning back again from the poles to the equator, 
leaving thereby only the parallel wires active when the two 
extremities are connected with the battery. 

The globe being thus far formed, it is covered with zones, 
in the usual way, so as to exhibit to appearance a common 
15-inch terrestrial globe, the wire being completely hidden. 
But this covering is so laid on, that« instead of the terrestrial 
pole coinciding with the poles formed by the wire, the ktter 
is brought into Lat. 76° N. and Long. W 40' W. which is the 
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situation which Mr. Barlow conceives will best agree with the 
observed bearings of the needle in most pacts of the world* 
Things being thus adjusted, the globe is placed on a large 
cup, not showl) in the figure, near the battery, so as to admit 
of its being placed in any position, or so as to bring any part 
to the zeaitby without the ^npumbrance of the usual brazen 
ntertdian and horizon. J^ npiedle is now suspended over the 
gjohe, as sho\irn in Plate VXII. Fig. 2, where abch sl light 
piece of brass bent as in the figure, between which is hung 
the small magnetic needle ns^ which turns on its axis a by in 
two fine holes at a and 5, in the wire ; leaving thus the needle 
free to take any dip ; while, by means of the silk suspension 
c J, it is also fr^ to take any direction ; lastly, the needle 
i^ insulated from the action of terrestrial magnetism by op- 
posing to it the north end of a small bar magnet NS in the 
line of the dip. By this ipe^ns the needle retains its magne- 
tic power, but is under no magnetic influence. 

The extremities of the curves being now connected with 
the poles of the battery, the globe immediately become^ 
strongly active upon the needle, causing it to assume the same 
dip^ and the same direction with respect to the artificial globe, 
as the actual needle docs in the corresponding part of the 
parth itself, at least to a very considerable extent. Thus, if 
wc bring the Island of Ascension to the zenith, the needle is 
found perfectly horizontal, with a slight westerly variation. 
If we bring London to the zenith, we find the dip about 70% 
and 9,^ or 25° of westerly variatioii ; if the globe is again 
shifted in position, so as to bring Cape Horn in the zenith, 
the dip is about 60* thejcontrary way, that is, with the south 
end below ; and the variatipn about 30° easterly, and so on 
.with various other places. 

The purpose of this experiment is to show, that what we 
h^ve hitherto considered as the magnetism of the earth, may 
be only modified electricity, and to illustrate, experimentally, 
the theory advanced by M. Ampere, who attributes all mag-^ 
netlc phenomena to electric currents. 



London, May 28, 1824. 
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Art. XXVn— HISTORY OF MECHANICAL INVENtlONS 
AND PROCESSES IN THE USEFUL ARTS. 

Xhbue never was a period of the history of Europe more entitled thaii 
ihe present to be called the age of invention. The cultivation of th« 
arts of peace has new become general throughout Europe and America ; 
and It is a singular and gratifying sight to observe the rapid imporu-* 
tion of inventions into England^ as the only country where they are 
likely to receive their commercial reward. This excdlent effect arises 
from that wise provision in our patent law, which grants an exclusive 
privilege for fourteen years to die importer and introducer of a new in- 
vention ; a provision which^ while it gives this country the advantag^^ 
o£ foreign genius, has a tendency also to repay ti^ benefit by the higfi 
encouragement which it holds out to other nations. 
^ In the following brief account of mechanical inventions, we cannot 
pretend to lay before our readers accurate details of complicated ma- 
chinery or of tedious processes ; but we shall gain our object if we can 
convey general views, and thus enable the mechanist to comprehend 
the spirit of the invention, while we point out to him by proper re- 
ferences the works in which more minute information may be obtained. 

1. Mr. Bahbages Cal^ulatitig Mathinery. 

" The extraordinary machinery invented by Mr. Babbage^ and now 
constructing under the patronage of Government^ has excited so much 
interest in every part of Europe, that we have been anxious to gratify 
the curiosity of our readers by any details respecting the nature 
and progress of the machine. Although we have had the advantage of 
receiving from the inventor himself a verbal explanation of the general 
^principles involved in the mechanism, and of some of the particular 
Constructions which are characteristic of the invention ; yet it would be 
Impossible, without the aid of numerous figures, and even of models, tp 
rfender the machinery intelligible even to a mechanical reader. It may be 
sufficient, however, to state, that the machine is extremely simple in its 
construction, and that all its functions are performed with a very slight 
mechanical poWer. 

The machine now constructing by Mr. Babbage is intended to-com>^ 
1)Ute tables With four orders of difierences, and there will be attached to^ 
it an apparatus for punching upon copper, or impressing upon some 
t>ther soft substances the figures which it computes. Th« permanency 
of these impressions may be secured either by stereotyping, or by some 
other processes. 

^' This machine • computes, in all cases, to the nearesrt figure, whatever 
It may be ; that is, after the required number of figures are computed, if 

* These obsemtioiift ate taken firom Mr. Baity*s account of Mr. Bnhbag^^s 
iBiachioe, addressed to Professor Shumacber. See Aitron, N'achr. No. 4G« 
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the next following figure should be a 5 or upwards^ the last fignie is \» 
ereased by unity, withoat any attention on the part <f tiie operatiMr. r 

But it is not in these mechanical contrivances alone that the beauty 
«nd utility of the machine consist. Mr. Babbage^ who stands deserved* 
ly high in the mathematical world, considers these but of a seooadary 
Idnd, and has met with many curious and interesting results, which may 
ultimately lead to the advancement of the science. The madiine whi^ 
he ia constructing will tabulate the equation A^v^ =sc; consequently 
there must be a means of representing the given constant c, and also the 
four arbitrary ones introduced in the integration. There are five axes 
in the machine, in each of which one of diem may be placed. It is evi* 
dent that the arbitrary constant must be given numerically, although 
the members may be any whatever. The multiplication is not like that 
of all other machines, viz. a repeated addition, but is an actual multi« 
|>lioation ; and the multiplier as weU as the multiplicand may be ded* 
inaL A machine possessing five axes (similar to the one now construct* 
ing) would tabulate, according to the peculiar arrangement, any of Uit 
following equations : 

If the machine possessed only three axes, the following series, amongst 
others^ might be tabulated : 

if there were but two axes, we might tabulate 
A2ttg «att3^i 

These equations appe$ir to be restricted, and so they certainly are^ 
But since they can be computed and printed by machinery of no very 
great complication, and since it is not necessary (after setting the ma« 
^ine at the beginning) to do any thing more than turn the handle of 
iihe instrument, it becomes a matter of some consequence to reduce the 
Knode of calculating our tables to such forms as those above aUuded to.. 

A table of l<^arithms may be computed by the equation A^tc^ » c / 
hut in this case the intervals must not be greater than a few hundre4 
ierms. Now, it may be possible to find some equation similar to those 
above mentioned, which shall represent a much more extensive portion 
of such tables,^-pos8ibly many thousand terms : and the importance 
Ihat would result from such an equation renders it worthy the atteatioii 
of mathematicians in general. 

A tiA>le'of sines may, for a small portion of its course, be zepreaented 
tiy the equation A^ »3 s c : but it may be represented, in its whole ex« 
tent by the equation A^ u^ » a u 5^ 1. Now, this is precisely one of the 
equations above quoted : and if a proper machine were made (and it 
need not be a large one) it would tabulate the expression A sin. $ firoiQ 
one end of the quadrant to the other, at any interval (whether minutes 
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or flccMidft) lyjr only once setting it. It male! not be^oy < 

to i^oe three such machines by the tide of eaeh other, and 

to transfer their results to a common axis^ with which the printing a^ 

paratus might be connected. Such a machine would^ amongst other 

lublesj compute one from the expression 

A sin. #-f B an. S # -I- C sitt. S^. 
the utility of which^ in asteonomy^ is well known. In fkct Mr. Babbags 
is of opinion that it would 'OOt be impossible to form a machine which 
should tabulate almost any individual equation of differences. 

Amongst the singular and curious powers produced by small additiona 
to the machinery^ may be reckoned the possibility oL tabulating series 
expressed by the following equation : 

A^Ug «« the units figure of «> 

A>«3 K 2jfi the figures found in the tens place of i^ . ^ 

A* 1^3 a= 4 or the fibres found in the units and tens place of «, . . 
and many others similar thereto. 

Again^ let the machine be in the act of tabuladi^ any series^ a part 
may be attached by means of which^ whenever any particular figure (a 
6 for example) occurs in the units place^ any other number (23 for in- 
stance) shall be added to that and all the succeeding terms ; and when/ 
in consequence of this, another %ure 6 occurs in the units place, then 
S3 more will be added to that and all the succeeding terms. Or, if it 
be preferred, the number added shall be added to the term ending in $ 
only, and not to all succeeding ones." 

S. Explosive Engine, 

An engine of a very remarkable kind is, we understand, about to be 
brought into public notice; which, if it answer the high expectation 
of its inventor, may ultimately supersede the use of the steam-engine. 
The patents for England and Scotland are, we believe, both completed, 
60 that we may expect soon to hear the particular details of its con- 
struction. 

At the lower end of a small cylinder is placed a minute apparatus for 
producing oil gas. As the gas is g^erated, it elevates a piston so as to 
admit as much atmospheric air as when combined with the oil gas 
would render the mixture explosive. When the piston has readied 
this height, the gas is exploded, and the mechanical force of the ex- 
plosion is employed to drive machinery. Experiments have, we undier- 
stand, been actually made with this power, which was employed to force 
up water to a considerable height. 

Our readers will no doubt be reminded by this brief notice, of the 
ingenious invention of the Rev. Mr. Cecil, by which the power is ob- 
tained by taking advantage of the vacuum created by the explosion of 
a mixture of hydrogen and common air. * Mr. Cecil suggested in his 

♦ See Cambridge TjransofitUmt wl. ?. .part 2. 
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|»pertliat tbe expansive force of the explosion might also be employed; 
hut his machine was not founded on this principle. 

... S. C.lymer*s Improved Ploughs. 

Our readers are no doabt aware> that two methods have already been* 
published for forming the mpuldboards qf ploughs^ the one by Mr. 
Amos^ in the Transactions of the Agricultural Society, and the other by 
Mr. Jefferson, which has been published in^e Philosophical Magazine^ 
and in itie Edinburgh Encychpcsdiay article Aoricdlture. Mr. Clymer, 
however, seems to have improved upon these methods, and to have pro-' 
duoed a mouldboard which turns the furrow with less friction and fe-^ 
sistance' than any other plough, the force exerted in pressing laterally 
and in lifting the clod being equally divided. 

Mr. Clymer forms two mouldboards, one to be nsed-olf light land, and 
the other on stiff or wet knd ; but the geometrical rules afe too long to 
be given here; so that we muat refer the reader to Newton's Journal of 
the Arts, No. XL. p. 170. 

Another of Mr. Clymer's improvements consists in a new construction 
m the beam and its appendages, by means of which the draught of the 
plough may be adjusted to produce any required depth and width o£' 
furrow, and also to suit a single or a double team. 

4. HydrO'Pneumatic Lamp, 

The discovery of M. Dobereiner of the remarkable action of Spungy 
j^latinum upon Hydrogen Gas, has led to the construction of an elegant 
lamp for producing instantaneous light. 

This lamp was, we believe, first made for.sale by Mr. Garden of Lon- 
don; but it has sinee been constructed in an improved form by Mr. 
Adie, Optician in this city. 

llie form given to the lamp by Mr. Garden is shown in Plate I. 
Fig. 3, where AB is a glass globe fitting tightly by a ground shoulder into 
ihe neck m n, of another globe or vessel CD. The globe AB terminates 
downwards in a hollow neck, mn op,\Xi the lower end of which is 
placed a small cylinder of zinc o p. Into the neck of the^vessel CD is 
fitted a brass piece, ab c, through which the gas contained in CD can 
escape at the point c, by turning a cock rf. An arm ef slides through 
A, and carrfes in a Srass box P a piece of the spungy platinum, which 
can be brought nearer to c, or removed from it by sliding the arm e f 
through A. 

^ If we now pour diluted sulphuric acid into the vessel AB by the mouth 
ai S, it will descend through the nect m », compressing the air in CD 
if Ae cock d is shut. The diluted acid will now act upon the ring of 
platinum, o p, and produce hydrogen gas, which after the common air 
in CD is let ofl^ will gradually fill the vessel CD. When the gas is thus 
collected in the vessel CD, a stream of it may at any time be discharged 
^rough the aperture c, and thrown upon the spungy platinum P, when 
it will produce such an intense heat as to make the platinum red hot, 
and thus afford an instanteneoua light. 
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In M^ Giirden*s lamp^ the rhig of sine o;» floats upon a piece oC 
corky so that when the vessel CD is fiUed with gas, the dilute acid does 
not touch the zinc^ and consequentTy no more hydrogen is produced; 
but the moment any of the gas is lei off at c, the pressure of the head of 
fluid in AB overcomes the elasticity of the nrmaininggas in CD> and.the 
dilated acid is forced Mp to the sine, to reproduce the wasted hydrogen. 
. By this ingenious contrivance, the diluted acid is pressed up against 
the ieinc when more hydrogen is wanted, and withdrawn from it when 
l^e vessel CD is full. 

The form given to the lamp, by Mr. Adieof this city, is shown in 
Fig. 4, where the different parts are marked by the same letters as in Fig 3. 
In this construction, a cone of glass k formed on the bottom of the vessel 
AB is made to hold the ring of zinc, o je>, which remains permanently in 
that position. This lamp has the advantage of greater stability, and is 
less Bable than the-other to be deranged by an accidental cause.. 

Professor Cumming of Cambridge, who constructed one of these lamps 
in December 1823, found it necessary to cover up the platina with a test 
tube, or a oap, after every experiment. With platina foil ^^^ of an 
inch in thickness, and kept in a close tube, he produced the same effect; 
but when the thickness of the foil was «4«q» it was necessary to raise 
it previously to a red heat- 

These lamps, besides their extreme beauty as philosophical toys, are 
of great use in counting houses^ as well as in private houses, in summer, 
when there is no fire at which a toper can be lighted. 

5. WTiUes Floaiing BreakufBier. 

Among the practical and useful inventions of the present day, the \ 
floating breakwater <rf Mr. White, for wludi he has received a patent, 
IHromises . to hold a respectobk place. 

This contrivance consists of a series of square frames of timber, con- 
nected by mooring chains, or cables, attoched to anchors or jblocka; 
they are disposed so as to endose either a rectilineal or a curvilineal 
% space for the reception of ships, whkh may lide' there, protected from 
the breaking of tiie sea <Hr surf. 

These frames consist of logs of Quebec yellow pine, from thirty to fifty 
feet long, and from eighteen to twenty inches thick. The logs are ' 
bolted together so as to form a square frame, consisting of two parallel 
' frames. The separate frames are oonnected . by ropes or chain cables, 
secured, to a^chcHrs or mooring blocks. The height of these frames may 
be increased by logs or pieces of timber on the tops of the frames, not . 
exceeding ^\e tiers in a vertical position, for the purjtose of breaking 
the waves more completely in pkces where the water is violendv aai- 
toted. ; . -^ "» 

The advantages < this breakwater have been actuidly experienced at 
Deal, and certified by some respectoble persons of that (dace. ' ' 

The inventor recommends it particularly for fishing coasts, where the 
surge often prevente boate from putting off and landing; and also f« 
bathing places, where it wUl always produce smooth water, and protect 
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tlie machines. A drawing and more ntnute description of this inivnlilofn 
will be found in Newton's Londm Journal of Arts, S^. VoL vii. p. «S8. 

6. Perkins's Steam Engine. 

We understand that 5fr. Perkins has at last completed his apparatus^ 
so as to demonstrate to a select party of fHends the power of his engine. 
By lifting a given volume of water through a certain height. The par- 
ticulars of the experiment, with which we are not yet acquainted, will, 
we have no doubt, be communicated to us before the appearance of our 
next number. • 

The history of this great invention, which Mr. Perkins has published 
for the use of his friends, exhibits an interesting picture of the progress 
of discovery in a mind capable of availing itself of those facts and views 
w'hich accident and speculation fVequently present to it. The tremendous 
explosions' which often take place in iron foundries when a drop of wa- 
ter has got into the mould, and other facts, convinced Mr. Perkins that 
water confined by pressure until it became sufficiently charged with heat, 
was capable of exerting a force almost incalculable. The interest ex- 
cited in England by steam engines, turned his attention particularly to 
their construction. In his earliest speculations he was convinced that 
much heat was lost, in consequence of a sheet of steam being sometime 
formed at the bottom of the boiler, at the commencement of ebullition, 
lii this case the bottom becomes red hot, and the heat escapes by radia- 
tion, in place of being given off to the water. Hence Mr. Perkins was 
led to the idea of compressing the water in a dose vessel with high pres*^ 
sure, in order to prevent ebullition, and compel the water to take up the 
heat. 

In the ordinary condensing apparatus, where 1170 d^ees of htet al« 
absorbed in generating the steam^ 1070 are lost by entering into tife 
condensing water. Mr. Perkins, however, has contrived, after much 
labour, a method by which nearly alt the heat has been absorbed from the 
steamy and returned to the generator. 

The next object of Mr. Perkins was to save die heat that was lost in 
the common mode of supplying the furnace with air. In order to pre- 
vent the escape of the heat up the chimney, Mr. Perkins forces the air 
in at the top of the ftmiace. The efiect of this is also to consume the 
smoke, which, in steam vessels, is a matter of considerable importance. 
In order to give an idea of the force of steam, and the saving of fuel, 
when it is raised under high pressure, Mr. Perkins makes the f^lowing 
observations. 

'^ It is a welUknoWn fact, that water does not boil under atmospheric 
pressure until it has been heated to 912", after which all the heat that 
can be applied cannot incarease the temperature of the steam or water. 
Now, add an artificial atmosphere by loading the escape valve (the sur« 
face of which is equal to a square inch) with 14 lbs. and it will receive 

* It has been ttsted to us, that Mr. Perkins has received the sUm of L.36,000, 
fran an enterpriiiiig indindtttt, fiw a share of his patent. 
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1l60»o£'hflii'tiitkft very little idditiMitf fti«l, And the pmfwe on tte 
eqwre indh wfll be doobkcl^ er S8 Um.; the nedttnieia action wi)l 
not be doable, yet it will be hicreaaed nntdi more thtti the eottRun|^aon 
of IneL Let the velve be loaded wiOi two additioiiol otmoepheKt, er 
4d lbs. and the tempcntnre win be raised to 860% And wiU ogom piodooe 
doable presiRm, or 60 Ibiu in the inch,4aiid feo om If the generator be 
inade strong enoof^, as I have no dooto it may be, to withstand 60,000 
lbs. load on the eadape valve, the water wonld not bol, although k 
would exert an ex|MHisive Ibres eqnal to 66,000 lbs. on the inch, and 
he at about 1170 degrees of heat» or ebeny red. Water thus heated 
'WonUi, if it were allowed, expand itsdf into atmospheiic steam, without 
neeiving any additional heat from what suironnded it. It is not, how* 
ever, necessary to heat the water tomorethan about 600*" to have it flash 
into steam, if the generator be properly constructed." 

Mr. Perkins's engine, as drawn under his own eye, is shown in Plate 
VIII. Fig; 1, whcte AA is Uie gsmerati^- now^ made of one piece of 
wrought iron, snd placed in the lumaee FFFF. The induction pipe 
BBBatitaentnnee into the generator is closed with a valve loaded with 
$L VssiiaUe we%ht L^ and rising, obliquely, terminates in a rotatory valve 
MM, which opens alternately a oommunication between the upper end of 
the hidnctiott p^ and the upper or under sidea of the piston, which 
moves hflrisontally in Ihe cylstider or pump ELK* TIm arm NN fhuH 
to the extremity of the ptstott, gives motion to the fly wheel QOO, which 
maitttaiiMi the Mtatory motion of the. valve M. The sduction pipe O 
passes from the vslve M thron^^ the eondenter and oi^lector of heat 
HH along CCC«» to the reservoir £ filled with water tfnder simple 
atmospheric p ressure ^ The condenser HH is a cylinder of copper about 
90 feet longhand four inches interior diameter, from the bottom of whidt 
proceeds a pipe T>D connected with the pump PP, whose piston is raised 
by the levei* and yariable weight R, at the aid of which is a diain 
(^fifi, by means of which it is wrought by the arm NN. 

A tube I, I, I, I descends from the upper end of HH, and after fornn 
ing several spiral turns rottud the bottom of the furnace F, it rises to 
the valve V, which opetw upwards and downwards, and is turned wiUi 
% variable weig^ W, with 60 atmospheres, or TOOlbs. on the squai^ 
inch. F^om V the tube 1 1 is continned to within an inch of the bottom 
of the generator A, as shown by the dotted line. 

A tube S3 pfoceeds from the top of the generator to the dialU which 
shows the number of atmospheres with which the machine works, and at 
the part T of the tube SS is the safety valve of copper, which is torn up 
when the pressure exceeds greatly the ordinary one.^ 'There is a small 
appsratus at Y, to furnish oil to the piston rod. The two tubes with 
stop cocks at X X. allow the atmospheric air to escape from the spaces 
above and below the piston. The parallel motion apparatus, which is 
i^>t shbirn in the figure, is fixed to the pillar Z. 

The generator being now filled with water, up to the valve at B, water 
is also poured in at V, so as to descend into the pipe 1, 1, 1, and flow 
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1litoth«^Sefieftto» till it 18 ffllMnp to tile valve. By ttairldi^ iiieinttip 
P^ water is driven by the pipe DD, iato the oondaiser HHi whkli > 
'inied to the top, the water redesoending by the tube 1,1,1, Whidi it fitts, 
'and alto the spiral of the ascending branch, till the compressed water, 
arrivitig at the valve Y, shut by the w«ght W, opens the valve, and jofala 
the rest of the water in V, I, I, (• It is almost nnheccssary to say, that 
the cylinder K, the induction pipe BB, and the eduction pipe CC, whioh 
passes through the condenser, are empty. The induction pipe being 
tiow supposed to comnluiii^te with one of the sides of the piston, let the 
ifUmaee be lighted. The heat will then rise through tiie water, and ez^ 
pand it, till it is nearly able to overcome the weight L. At this time the 
pump P is made to act so as to introduce a given quantity of water into the 
generator at its bottom. In forcing in this water, the foree raises the valve> 
and a quantity of water equal to that admitted enters the induction pipe 
at B, and instantIy./Zcx#Atn^ into steam, acts upon the piston, and drives it 
to one end of the cylinder. The eduction pipe being opened At this tiditf, 
the steam, after having acted upon the pisV>n, passes through the coU 
lector and Condenser HH, giving out its heat to the water in HH, and 
passing, in a cold sute, through CC to the reservoir £, from which it 
is re-pumped for use throu^ the tube D. The motion of the piston 
having turned the fly-wheel, enables the rotatory valve M, which is put in 
motion by the fly, to shut the communication between tiie first side of 
the piston, and open a ' communica^on with the other side; so^that 
when a Afesh quantity of water is forced into the generator, and a fiiesh 
quantity of steam flashed out of it, the piston is dravrn back to its first 
portion, and so on, a continued motion being thus kept up. Thei reader 
is no doubt aware that the water in the tube D coming from the pump 
P, and also the water in the condenser HH and the tube 1 1, is com* 
pessed with a weight equal to th^ exerted by W on the valve V. See 
the BMioik^ue Universeile, fh>m vrhich the drawing is taken, and the 
preceding descfipticm abridged, the original being drawn up by Mr. Gib- 
Ixms Spilsbury, a friend of Mr. Perkins. 

Mr. Perkins is, we learn, busily employed In fitting out a steam boat, 
with one of his engines, to go to Calcutta by the Cape of Good Hope. 
A st^am boat from the Thames entering the Ganges will complete the 
triumph of this distinguished mechanician. 

7. M» Bracc<mnot's Process for making the Sckweinfurt Green Dye. 

This green dye, which has acquired great reputation, and the secret 
of making which ;was known only to a manufacturer at Schweinfurt, has 
been analyzed by M. H. Bracconnot. He found it to consist of arsenical 
add, deutoxide of hydrated copper, and acetic add ; thus approaching, 
in its ingredients, to Scheele's Green. After much difficulty, he succeed- 
ed in finding the following method of recombinipg these materials : 

i. Dissolve six parts of sulphate of copper in a small quantity of warm 
water. 
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' 3. Boil eighi ptrts of sulpliate of potash of oonimene with eighi pilrto 
of oxide of ameiiio^ till carbonic add oeaaes to be diaeDgnged. 

S. Mix this solution^ while hot and concentrated with the fomier by 
a little at a time, continually stirring it till the efflorescence ceases. Gate 
must be taken not to add the second aohition, vis. the arseniate of pot- 
nsfa, in ea^cess. An aboiidapi; preoipitate is forqied^ of i^ dirty jeUow 
celoDT. « 

. 4. A4d about three parts of acetic acid, or such a quantity (tf it that 
there may be a slight excess of it sensible^ by its odour, ^fter the mii^- 
ture. By degrees the precipitate diminishes in volume, an4 at the 9v4 
of a few hourp there is.sponUneously deposited a |K)wder of ff plightly 
crystalliue texture, and of a very beamtiful green, 

5. Separate the supernatant liquor, (which, by remaining too loi\g on 
ihe colour, might deposit oxide of arsenic, which would render it pale,) 
and then treat the coloured deposite with a large quantity of boiling 
water, to remove the last portions of arsenic which are not held in oom-f 
bination. 

. Bracconnot recommends the use of an arsenite of potash, well saturated 
with arsenic Part of the arsenious add remains in the mother waters j) 
put this may serve for t^ie preparation of Scheele's Green, which is com^; 
monly used for paper of an inferior quality. Bracconnot was of opinion 
ihat die addition of fi sinaU quantity of Scheele's Green to the mixture 
promoted the production of Uie superior cplour. The colours produced 
by the preceding process of Bracconnot wer6 r^arded by several persons 
to be more lively than that of Schwdnfiirt. 

8. Dr. ZAebig^s Cheap Process of making the Schweinfiirt Qrfet^ 

On account of the tedioiisness and expense of the preceding process 
of Bracconnot, Dr. Liebig has given the following as a preferable 09^ ii| 
the Annnales de Chimie, for August 1823. 

Dissolve in a copper kettle, by heat, one part of verdigris, in a snffid- 
ent quantity of pure vinegar, and add to it an aqueous wrfutioii of one 
part of *wldte arsenic. A pred]^tate of dirty green generally forms, wltfdi 
must be-renewed by adding more vin^ar, or till the predpftate is per« 
fecdy dissolved. After boiling this mixture, a granular predpi^te wiQ 
in a short time form, of the piost beautiful green colour, whi^, being 
separated firom the liquid, and n^ell washed and drie^, is the required 
odour. If the liquor, irfter this, contains copper, ipaore arsenic may be 
added ; and if it contains an excess of arsenic^ x^^ore copper may bo add- 
ed,, and the process repeated. When tl^ liquid contains an ex^s of 
foetic add, it loay be employed in dissplYing more verdigris. 

The green pireptired in this wf y has a bluish shade ; bi^t the arts of- 
ten require a deeper ^de, i^oxpewhat yellowish, but of the same beauty 
and el^^an^ To produce .t^is;^ dissplve a pound of common potash in 
4 sufficient qv^tity of water, and having added to it ten pounds (>f the 
colour prepared as above, warm the whole over a moderate fire. The 
mass will soon acquire tl^e required shade. If it is boUed too lon^^ the 
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ebfami^ ifrill i^pramli to Sdie^'s f^r^en; bat U «liniya twrpMiet ittn 
beauty and ^loidour. The xemain^ alkaHae fluid may be uied in the 
ftteparattdnofScheele'a Green* CoiA^m . ^ ^^^^-vtia. 

9. Be9€m*s Mj/perimtnU on ^ Adhesiom of Nmis4 

Ik erder to determine the force with which nails adhere to wood in 
which they alfe drivei^ Mr. B* Sevan constructed a machine for mea^ 
suring the force of tension witib extensiye power. He applied it to the 
^traction of nails of different lengths, from a quarter of an indi to two 
and a half inches* 

The following weie the results obtained by Mr. Bevan, when the naik 
were forced mto dry ChristiMia deal, at right angles to the gram ii the 
wood. • . , 



KiadorNlOL 


Number to 
the lb. 
avoud. 


'?SSlf 


Inches dxi- 
vitn into the 

wood. 


them. 


Fine sprigs 


4560 


0.44 


0.40 


2« 


Ditto • • 


3200 


0.53 


0.44 


37 


Thnepenny bndf 


618 


1.95 


0.50 


58 


Out iroB nuls 


3B0 


1.00 


0.50 


78 . 


Sixpenny nails 
Ditto , 


73 


2.50 


1.00 
1.50 


187 . 
3«T 


Ditto • « • 




m,m.m^ 


f .00 


530 


dfcpenny . » 


139 


ftM 


1.50 


320 1 



He likewise founds that the progressive depths to which a sixpenny 
nail was forced into dry Christiana deal, hy simple pressure, were as fol- 
lows:— 

A quarter of an inch ... 84 lbs. ,, 



Half an inch 
One inch 

One and « half inch 
Two inches 



76 
S35 

400 
610 



Bee the Philosophical Magazine and Journal^ vol« Ixiii. p. 168. 

\0. Mr. Church'i Friniing Machinery. 
The printing apparatus invented by Mr. Church, of the Britannia 
iVorks, Birmingham, forms perhaps the most extraordinary combination 
of machinery that has for a long time been submitted to the public It 
consists <tf three pieces of mechanism. Thej^*^ of these has for its ob- 
ject the casting of metallic types with extraordinary expedition, and di« 
arrangement of them for the compodtor. By turning ta handle, a 
plunger is made to displace a certain portion of fluid metal, which rushes 
with considerable force, through small apertures, into the moulds and 
matrices by whldi the types are cast. The farther progress of the ma-- 
chine discharges the types from the moulds, and causes them to descend 
into^uare tubes, having the shape of the types, and down which they 
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f«r pladng ifc in tlie eoaxgomig machiiw ; and when the types have de- 
-loended in the gmdes, they are pushed back by the machine intor»ngei« 
each type preserving its erect position. The machine then returns in|o 
its fomer state^ and the same operation is renewed. The construction 
•«f the nion]d*bar is the most striking portion of the machine. 

The second machine selects and combines the types into words vod 
sentences. The several sorte isi types are arranged in narrow boxes or 
dips, each individual slip containing a great number of types of tiie same 
letter, which is called a file of letters. The cases containing the files aie 
placed in ihe ui^ier part of the composing machine; and by meabs. of 
iDsys liice those (tf a piano-forte> the compositor can rdease from any fife 
the type which he wants. The type thus liberated is led by collect* 
ing armsinto a curved channel* whidi answers the purpose of a eompoa« 
Ingslii^ From this diamicl they may be taken m words or sentences 
and formed by the hand into pages, by meana of a box placed at the side 
of the machine. 

The tkdrd maehiue, tor taking off impressions from die types, evkiees 
nudi ingenuity ; but cannot be understood withoiA several drawings. 

After the types have been used, and the requisite number of impress 
aions obtained, they are remelted and recast as before, so that every sheet 
is printed with new types. 

A general deacriptipn of these machines, in their first state, has been 
giwnby Mr. Newton mlusJoumtU of Arts; but the inventor has, we 
learn, made great i m pr o v e ments upon them, for which new patents 
are now in prcgress. An account of these new machines wEl, we un* 
derstand, be given, along with drawings of them, under the artide 
Prikting MAcaiNEXV, in vol. xvii. of the Edinburgh Encyclopsedia» 
about to appear. 



A»T. XXVIIL— ANALYSIS OF SCIENTIFIC BOOKS AND 
. MEMOIRS. 

J. Journal of a Second Voyage fir the Discovery of a North-West Pa$» 
sage^from the AUantic to the Pacific^ performed in the years 18S1-S8<^^ 
in his Mqjestys ships Fury and Mecia, under the orders nf Captain 
W. £. PAajar, R. N. F. R. 8. 18S4, 4to« |^. 570. 

Xhb long absence of Captain Parry, for two sueoossive winters^ i^ the 
.various rumours of success which preceded his return, conepired to throw 
an interest round the late expecUtion which the great body of the puUie 
h^ ceased to feel in these annual excurmns to the icy r^;ions. As long 
as an arctic winter was invested with its ancient horrors, and threatened 
the navigator with perils unnamed and unendured in more southern re^ 
gions, the love of the marvellous kept up in the public mind a eertsin 
degree of toleration for expeditioiis of discovery. But when the li\m^n 
lity of owr govfarnment, and the admirable 4dll which presided oy^ 
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•''tbede natft)^ equipments^ had removed all the diicomfortiof a noitiehi 
voyage ) — ^wben expedidoiis retanied without die loss of a single man*;*^ 
'•nd when the officers and crew had scarcely landed before they T(diin^ 
leered on a fresh Toyage^ that approbation which the hnaginatkn 
\ -ahme had given was withdntwn^ and the extravagance of our government 
was severely censiti'ed^ even by men who, in other respects, were feeling- 
ly ^Hve to British interests. 

These observations have been suggested by the extraordinary apathy 
under which the new expedition has again, left our shores. Beyond the 
Uttle drcle limited by private friendship and local interests, no feeling 
has been excited, and the most eminent of mod^n navigators has devoted 
himself to another exile with less public sympathy than if he had gone 
out for oil to Spitsbergen, or for peltry to Hudson*s Bay. 
• This state of public feeling we cannot but deplore, for the sake of 
^Miende; but however loiid be ita expression, we trust that those who 
have £he direction of oiir national resources will never think that a smail 
portion of them can be misapplied in promoting geographical discoveiy, 
TB» well as in sustaining a spirit of enterprise among our seamen. The 
extension of our cofnmercial relations, and even the triumphs of our 
IMwer, though necessary and legitimate objects of national ambition, are 
not of such paramount importance as to exclude the more liberal objedta 
of scientific research. In the one, the glory and the advantages are 
Htonfined to 'ourselves; but, in the other, we labour for the civilized 
World, and associate the name of our country with the only species of 
tiational renown whidi will be as permanent in its duration as it is ge^ 
lierous in its charactev, and boundless in its influence. 
' The equipment of the Fury and the Heda for the late voyage to Hud« 
aon's Straits exhibited many instances of great sagacity and judgment 
Contrary to the usual practice, the ships were in every respect of the 
same isize ; so that, by this arrangement, the supply of stores might 
be considered as almost doubled.' The uniform distribution of heat 
throughout the ships was effected by a stove fixed on tiie orlop deck, and 
ccMstructed on purpoise, by Mr. ^Ives'ter. In order to save room, a 
greater quantity of preserved meats and concentrated soups was fur- 
nished. The spirits were, for the same reason, supplied at 35 per cent. 
3^ve proof. I'hfe whole of the vinegar was concentrated to l-7th of ita 
ordiilary bulk, and kiln-dried flour, which occupies only l<-3d of the 
igpace of bisetiit. Was substituted for one-half of the proposed supply of 
that article. Thus equipped for three years, the Pury atfd Hecla left 
the Little Nore on the 8th of May, 1821. They entered Davis's Straits 
about the middle of June ; and, during the re&(t of the month, kept close 
to the margin of the ice ofi^ the entrance to Hudson's' Strait, having fkU 
len in with the Bsquimaux ai the Savage Islands, aliout the 31 st. The 
greater part of the month of July was spent near the entrance to Hud- 
son's Strait; and, by the beginning of August they had reached the 
upper end of it. ' Passing the north-eastern coast of Southampton' Island 
from the 5th to the 15th, they enlered Frozen Strait on the 20th ; and; 
proceeding by the Duke of York's Bay to Repuke Bay, Captain Parry 
determhied the non-existence of a passage 4o the westward through the 
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Core, and Vatinttart't Isknd «bo«t the end of Augiu^ 

The expeditioii anchore^Ahoat the 6th September in Lyon's lQ|et> attd 
after mrvejing it in boats, $nd oonnectmg its shores with those of Qose 
•Bay, the ships arrived in a bay on the south side of Winl^ Island on 
tiie 8th of October, where they were placed in secority for the winter* >.' 

Having prepared a theatre for the amusement of the crew, and^stab^ 
lished schools, (in which every' mui on board, who oonld npt read b^ 
fore, learned -to read his' Bible before the return of the expeditiOB,) and 
a portable observatory ; the winter of 1631-29 was spent in nearly the 
'sane manner as daring Captain Parry's former voyage. The routine 
of duty and amusement was however fortunately diversified by the ai»- 
rival of a party of Esquimaux on the Ist of F^nnary, with whom the 
officers and men lived in the greatest' intiipacy. An. account of. the man- 
ners and customs of this wretched tribe, and of a hunting expedition 
which was performed in coinpuiy with them, forma an interesting part 
of Captain Parry's narrative. 

On the 15th March, Captiiin Lyon set out with aparty on a short ei> 
cnrsion across Winter Island, but in consequi^noe of a sudden diminm- 
tion of temperatore, and a hard gale from the N. W. accompanied, with 
a snow drift, the party were exposed to the severest sufferings, and:with 
great difficulty returned to the ships on the 8th of May. When the 
weather had become more favourable. Captain Lyon and Lieut. Palmer 
took charge of another expedition to the north-west end .of Winter.Is- 
land, and along the south-east part of Melville Land, passing through 
Blake Bay, and Palmer Bay, to Point Elizabeth, when they were coi»- 
pelled to return by the failure of their provisions, and the blindness of 
several of the party. 

Towards.the end of June, Captain Pairy began to cut a canal for the 
liberation of the ships, but owing to various untoward drcumstanoes, he 
was not able to leave Winter Island till the dd of July, when he directed 
his course to the north. The openness of the ice enabled them to pasm 
without difficulty, along the western shore of Melville Peninsula, pgst 
Barrow River, Cape Pelirhyn, and Cape Brown, and Cape Jermain ; and 
about the middle of July they arilved off the Strait of the F^ry and the 
Hecla. Being opposed in their prc^ess, however, by a fixed barrier of 
ice, they landed on the Island of Igloolik, and had various interesting 
communications with the Esquimaux. 

The expedition then proceeded to examine the narrows of the. Strsjt 
of the Fury and the Hecla, passing Ormond Island, Liddon Island, 
and Amherst Island, at the west end of which, it was .deemed prudent to 
8kof>» Various land journeys, however, and excursions in boats, were 
performed; and Captain Parry succeeded. in discovering the sea expand- 
ing to the westward, beyond Capes Hallowell and En^efield, which 
terminate to the west the Strait of the Fury and the Hecla. In an ex- 
cursion with Mr. Bushnan, Captain Parry went to the head of Whyte's 
Inlet, on the north side of the strait, which was both the most northern, 
and the mosMrestem point which was visited during the voyage. It is 
situated in 70'* 11' of north lat. and 84* 53' of west longitude. 
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After w a mining iiie oomI to the nort h cMiwm ra> aadsBliort orai^ 
«mi to QoilliamCimk aAd <>oii«r Bivar, Cftptatn F^ 
the ihiiM to Igloolik to look oat£or winter qmurten. The ioe appear- 
ing to be permanently fixed for the winter, Cvptim Fury procecdG4» 
4MI the 17th Oetober, to saw out a passage for the ahips to the huod. 
Thirteen days were oeciy^ied in this laboiions operation, and^ after emfr- 
4ikig a canal 43^3 feet long, out of iee nine inches thldc^ the ships were 
4^g^ completely moored tea second winter, which the ilsoal amused 
jraents and a ccmstant inteieourse with the Esqmimaux enabled the shiq^ls 
company to spend without ennui. 

€hi the b^^inning of August, 1883, the dissolution of the ice allowed 
Ihe expedition to resume its labours ; but from various causes, which it 
is needless to detail here, it waadeemed prudent to return immediately to 
Jlng^and, where Captam Parry arrived, in safitty in the middle of Octoii 
luc, 18SS. 

From this brief narrative of the proceedings of the expedition, we 
diall now proceed to the more appropriate object oi this analyslB, namep 
4y, an aeoonnt of the sieientifie results obtained during the voyage^ As 
tike Appendix, containing all the results in detail, is not yet before Che 
fNiblic, we are not enabled to prepare this analysu in the way we could 
wish. 

1. JUagneUcal ObserwiHons. 
From the proximity of the magnetic pole to the regions visited by 
-Captain Farry, his msgnetical observations were anticipated with a 
higher interest than any of the other secondary objects of his voyage. 
Nor have these anticipations been disappointed. Tbe comparison c^ the 
magnetic declinations with those made during the last voyage, possess a 
peculiar interest, as they enable us to fix with considerable certainty 
the position of the principal magnetic pole in the northern hemisphere. 
The following table of obsenrations has been gleaned from the diarts, 
and from different parts of the nanative. 
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North Lat. 


Wert Long. 


Variatkm. 


NortfiLMt. 


Wert Long. 


J6VW 


64*'45' 


52^45' W. 


66** 24^33" 


84^39' 50" 


61 10 


65 15 


52 56 


66 46 


84 20 


61 30 


65 50 


51 39 


66 37 


84 13 


62 31 30" 


69 57 17" 


52 87 


ee 32 


83 48 


66 


79 80 


52 11 


66 12 


83 13 


«5 S5 


82 


55 5 30 


66 66 


81 38 


65 SO 


83 15 


53 49 


67 13 


81 7 


eS 35 


84 10 


50 34 


69 26 


80 


65 28 13 


84.40 


50 18 26 


69 33 2T 


81 9 


€5 20 56 


84 57 4 


46 96 


69 32 10 


81 23 6 


65 28 


84 10 


47 34 


69 33 


81 40 


66 30 58 


86 30 20 


48 32 57 


69 35 


82 5 


66 12 36 


84«44 2 


62 19 48 


69 49 


83 30 


66 11 25 


83 10 


56 18 30 







VariiSion. 
56* 19' 52^ 
SO 9 
57 3 
54 46 
56 18 
62 17 
70 28 
79 20 6t 
82 21 61 

86 6 43 

87 30 

88 51 

89 18 



e This is ptiaUd by mistake 86'' in Cuptain Fairy's woik. 



Ca;pt Vmf^J^MrmitfaSeeimd V^sf9^^Di$nfvery. H» 



North Lfit Wert Low. 

^5 28 85 10 

#6 90 58 86 30 20 

«6 12 36 84 44 2 

66 37 84 13 

Tbe preceding obienratioDB, when compared with those made by Cap*^ 
tain Pany in 1819> afibid very important data for determining the po^ 
silion of die m^edc pole, llie following obeenrations were made on 
the «2d and S4th August, 1819. 



fiSP^'Sl" 


North Lftt; 
66nr25' 


West Long. 
83' W 


Br'&^99' 


87 28 


66 56 


81 38 


, 87 47 13 


88 7 29 


69 S3 27 


81 9 


87 37 9 


87 31 6 


69 32 10 


81 23 6 


88 6 26 


67 51 


69 49 


83 30 


88 21 



North Lai. 


Wot Long. 


Variatkm. 


74'' 40^ 


9r47' 


128*58'7"W«rt- 


75 9 


103 44 


165 50 9 EMt. 



Henee it follows^ ^at about the end of Auguat, 1819> the principal 
magnetic pole was situated between the meridian o£ 9S° and 102<*, or» to 
tidce a round number^ not far Irom 95<> of W, Long, 

Now, according to Hansteen, the principal magnetic pole in August 
1819 should be in 89^ 89" of W. Long, and 69* 38' of N. Lat. wheneas 
in 1821-8S, it should be in 89® O', and 69^ 36'. 

If we now oompure Captain Fairy's measure of the variation^ viz. 
46** 2S' taken in 65** W 66" of N. Lat. and 84o 57' 4'' of W. Long, with 
the yariBtion of 89** 19^ taken in 69° 49^ of N. Lat. and 83° SO' of 
W. XiOQg. it is obvious that the magnetic pole must be nearly in th^ 
parallel of 70% and the meridian of 90° only about 5° to the west of 
Whyte's Inlet. Had Captain Parry, therefore, been able to pass by 
Cape HalloweU to the west, he wocdd have sailed across the magnetic 
pole, which he will no doubt accomplish in his present voyage, while 
pursuing Prince Regent's Inlet. 

% Meteorological Obeervations* 

The meteorological observations made by Captain Parry are not lesQ 
interesting than the magnetic ones. His residence during a year in twoi 
different latitudes, and the accuracy with which his observations were 
made, (having been recorded every two hours,) give a value .<to the ge<* 
neral results whidi could scarcely have been anticipated. 

The following table, which Mr. Edwards, die principal medical officer 
of the Fury, was so kind as to fftvour us with, presents the results lor 
1821-92, and 182S-2^ in relation to the two winter positions of the ex<» 
peditton. * 

* It is vfiOfsmty to tmtoMt that the colonn contsiittog the mean results doeii 
not give the mean of the maximum or minimum either, of the day or the month, 
but the daily mean of the twelve daily observatioiis. 
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; TMe qfihf Monthly and Annual Temperature, on board theory, 
for Two Years* 



Aboat N. Lat 66« Long. 83' W. 


N. Lat 69i' Long. 82J^ W. 




Max. 


Min. 


Mean. 




Muz. 


Min. 


Mean. 


1821. 
Aiigust 








1822. 
August - 








+ 48" 


+ 28 


+ 36.6 


+ 50 


+ 2T 


+ 33.5 




+ 42 


+ 20 


+ 31 




+ 37 


+ 11 


+ 244 


October - 


+ 32 


— 13. 


+ IfU 


OGtobor - 


+ 29 


— 9 


+ 13.8 


November - 


+ 28 


— 20 


+ 7.T 


November • 


+ 8 


— 32 


^ 19.3 


Deomiber - 


+ 2 


— 29 


— 13 


December - 


— 10 


— 43 


— 27.8 


\»%%. 








182a 








January 


— 6 


— 37.5 


— 23 


January ♦ 


+ 22 


— 50 


— 17 


Febwary -. , 


— 4 


— 3T 


— 25 


February* 


+ 21 


— 43 


— 20.5 


Mai^ 


+ 13 


— 35 


— 11.6 


)l4rch 


+ 4 


— 41 


— 19.7 


A^rV 


+ 20 


— 12 


+ 5.5 


April 
May 


+ 32 


— 25 


— 1.7 


M^y 


+ 46 


— 3 


+ 23 


+ 50 


— 8 


+ 24.8 


.J^ 


+ 50 


+ 20 


+ 34 


June 


+ 52 


+ 8 


+ 32.2 


Ji^j 


+ 54 


+ 34 


+ 36.5 


July 


+ 59 


+ 30 


+ 40 


The Year 


+ 54 


— 3r5 


+ ' 9.5|| The Year. 


+ 59 


—50 


+ 5,6 



fienoe we have : 

The mean annual temp, of N. Lat. 6«^ 1 1', and W. Lon. 834' + ^* * F**^- 

— *- -^ i— — 69 19, 824 +5 6 

'^ FVom tihe* obsetvatiotis made by Captain Parry, he concludes that 
the effect of the waim atmosphere of the ship amounted to 3% and that 
the mean results must be diminished hjr that quantity. Hence we have 

Lat. 

74° 45' 
Q6 11 



Mean temperature of Melville Island, 

: — of Igloolik, 

of Winter Island, 



69 19 



Temp. 
— 1V7 
+ 6 5 
+ 26 



If these results had been the average deductions of several years ob- 
servation, we should have been led to believe that Melville Island was 
to the north of the pole of maximum cold, and that this cold pole was 
still nearer the magnetic pole than the position which we had formerly 
assigned to it. 

^ In this uncertainty, it became interesting to possess the mean tem- 
perature hi another parallel farther to the west ; and as numerous ob-^ 
servations were made by Captain .Franklin and Dr. Richardson near Fort 
Enterprise, in the parallel of 64% and the meridian of 110% we re- 
quested Dr. Richardson to favour us with the temperature of that pa« 
rallel as deduced by himself, which he had the goodness to do in the 
following note. 

'' The mean temperature from 1st September, 1819, to Ist September, 
18S0, was +38* 7d Fahr. September 4tnd October were occupied in 

* During these two months large bodies of ice separsted at no great distance 
from the land, leaving a large expanse of open water. 
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ttBTdHng into the interior xxgaa nearly a W. 8.W. oonrae, er from 
Yoric Fiustory in Lat 6V to CunlierlaDd Honee in Lat. 54^ We were 
atatidnary at die Utter place nntil June 1880;'lmt fron Jnne 4tli to 
Angost 90th, we tiavelled near the llQth meridian to Lat. 64* SO'. At 
Fort Enterpriaey in this ktitude, we were statioaary for the remainder 
«f August, whidi completes, the year. We continued stationary at Fodt 
finterprise firom Septemhev 1820 to June 1881 ; hut from the 20th of 
Juue to ihe'end of August we were occupied in traTelling to the north 
as/ar as 68*? S(y, and in returning a short distance. The temperaftune 
Hog July and August of that year were loet ; hut hy using the tempe- 
satures for those months of ^ the preceding year, the mean temperature 
^S a parallelj a very short way to ihe aouth of Fori Enterprise, will he 
obtained. The mean thus got is 4-14^21 TAhr." 

If we now comhine this result, as deduced hy Dr. Richardson, with 
those glyen ahove, we shall obtain a confirtnation of the supposition, that 
the Pdle of maximum cold lies within a quadrilateral figure, f<Hrmed by 
jotning. thd four points of observation, viz. Fort Enterprise, Melville 
Island, Iglodik, and WiAter l&tand. This, however, is only a supposi* 
tion, as.the variatrons of temperature in high latitudes are so great in 
different years^ that we cannot consider the numbers above giveii as ac« 
curate mean results. Observations continued, for many years, on more 
distant isothermal lines, are better calculated to give the accurate posi- 
tion of the pole of maximum cold ; while observations made near the 
^le itself are extremely valuable in fixing its probable temperature. 

When we consider that + 32" was long believed to be the lowest tem- 
perature, or that of the pole of the globe, we cannot but attach a high 
degree of value to obtervations which demonstrate, as those of Captain 
Parry do, that that temperature must be below — 3* of Fahr. 
' To these observations we may add the very interesting comparison 
which Captain Parry has given of the mean temperature of the atmo- 
^ere during six months of each of the three winters passed in the Po- 
lar R^ons, during this and the preceding expedition : 





Melville Island. 


I«^oolik. 


WiQter Island. 


Months. 


Lat 74^1 


1 At. 6901 


lAt.6f.«« 




1819-20.. 


1829.S3. 


1821.22. 


October, 


— 3''.46 


+ 12^.79 


+ 12»,51 


November, 


— 20 .60 


— 19 .37 


+ 7.75 


• December^ 


— 21 .7^ 


— 27.80 


— 12.94 


January, 


— 30 .09 


— 17.07 . 


— 22.96 


February, 


— 32.19 


— 20 .41 


— 24.97 


March, 


— 18.19 


— 19.75 


— 11*64 


Mean, 


— 21 .04 


— 15.27 


— 8.71 


Corrected Mean 








Temperature,* 


— 24.04 


— 18.27 


— 11.71 



• *< The Gonrected mean temperature,'* says Captain Parry, « is the regts^ettd 
teoaperatuce, with a deduction of S* for the warm atmosphere of the ship." P. 421.; 
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( Tto Aunts Bdredit-didr not pteanit any ^f&y vtrikifig i 
^hning eithier of die two winten. In the idsttet of 1891^SS it irntM 
moise fMqvkeBsAf from the 8oiitb»dMt0n quarter Hmm firaa any other. 
It appeared very brilliant on tbe 9ft uid the 14th of December, and the 
intenaity of the light somctinics exceeded that of die moon in her qtuf»r 
ters. At one time in die evening, and before the phenomena had ttiH 
anmed die regnlar arehi^like fonn^ dieie waa o b eerveft aboot iheaenith^ 
radiated appearance;, which daxigeA suddenly into an irr^^idarly cireal#r 
band of Ugfat like a ribbon, and then i^^ returned to diei«dii(ted 
^iim. The comraenoement of the Anrofa in the S.Em quarter of tbe 
heavenB, and the arch-lifce form, were two of its afanoBt inyariable peeo* 
liariticcu The 1^;b of die arch were ufudly situated some where between 
the east and west points of die horiaon, and almost always oocnpyk^ 
the southern side of the heatens* 

In the winter of 1892-23, the Aunxra rarely occurred, and made a 
poor display when it did appear. It was ahnoet always sem between 
E.8.E. and W. 8. W. tending to form an kregular ardi, with ooraaea* 
tions shooting towards the zenith. The electrometer and magnetic 
needle were often watched during the aurora, but they were never ai^et^ 
edbyit. 

Hydrographical Observattofis, . 

Various experiments were made on the temperature of the sea. at 
different depths; (see pages 304 and 484;) but it seldom differed a 
degree from that of the sur£sce water. On die 5tli August, 1892^ water 
In arfathomsdeep was at 32^* and that of the surface 30^0. 

The following results were obtaii^ by Mr* Fisl^ respecting th^ 
specific gravity of the sea water^ 



1822. ^"^ ®'*^- 


Tcmp^vhcn 
weighed. 


Spec Ornv. 


Temp, when 
weig^nd. . 


Ai|g. 1.— 1.0265 


55- 


Aug. 7.— 1.0261 


5ir 


4.— 1.0243 


S6 


26— 1.0263 


52 


5.— 1.0286 


40 


27.— 1.0256 


50 



At Winter Island, the mean time of high water on 
full and change days waa . . « 12^ 11"^ 

The rise of the highest spring tide, • . 15 feet 9 inches, 

lowest neap dde, . • 3.1 

The flood came from die »<Nrthward, and inn at spring tides bettfeen 

two and three knots. 

H^-^Experierices sur le Retnou, et sur la Propagation dcs Ondes. Par 
Qeokoe Bidoke. t'rom the twenty-fifdi Tolpme of the Memorie 
delta Reale Accademut deUe Science di Torino, p. 21 — 112. 

The first part of diis long and elaborate memoir contains an experimen- 
tal examination of the Remou, or die phenomena which take place when 
i canal is dammed up with a bar or dike, so as to cause the water to heap 
upbelnnd the dike. In diis case the water must obvioosly rise tiU the 

3 



Bidoae on the PtvpagaOonqf Wave$. . 159 

^aatity of it wtuch puieB ever the dike is equal to the v^giiltr cxpetue 
of water in the canal. Whea this elevation ia al|aiBed, the canal is agai» 
redueed to a permanent ttate^ confomable to the new oonditiflii of ila 
bed. In. thig case the reflnx of die water has taken ^aoe over a certain 
length in front of the dike^ and all the sections of the current taken in 
any part of this length, have a greater height than they had befoie the 
establishment of the dike« This length, reckoned ftom the dike, ia 
called the extent of the remou. Among the results given by these exf* 
poiments, M« fiidonehas particularised the two following:— 

1. The extent of the remou, or the elevated mass of water, ia alwaya 
less than the dktanoe, where a horiaontal lin^, drawn from the highait 
part of the remou, would meet the surfisce of the canal in front of the 
dike. 

S. That the surface of the water over the whole length of the remou 
is always convex upwards, the convexity being very slight in the inter« 
mediate part of this length, and augm^ting n^idly near its two extre* 
raises, where it becomes very considerable. 

After detailing, at great length, the various results of eiq^riment, 
M. Bidone proceeds to investigate a fonqula from which he can calcu* 
late approximately the extent and height of the remou for a given dike, 
and Jie gives equations for computing the velocity with which the remou 
will propagate itself when the canal is entirely dammed up. 

In this inquiry M. Bidone had an opportunity of taking accurate mea- 
sures of the velocity of running watery and he has compared the jwenlts 
with die simple but rigorous formula whidi M. £ytelwein has publish* 
ed in the Memoirs of the Academy of Berlin for 1814 and 1815. Thia 
l^nrmula, founded on the theory of the linear motion of fluids, com- 
bined with the law of the resistance which the bottom and sides^f the 
cAnd oppose to this motion, is the most perfect that has yet been given. 
Calling 

c The mean velocity of the current. 

ff The space described by a heavy body in a second, a 15.0979 Paris 
feet. 

u The section of the current. 

p The perimeter of the section. 

/ The length of the bed of the canal, to which corresponds the fall h. 

y Thedeolivity of die ei^Rl, reckoned f^om the surface <»f the water. 

We have Eytelweln's formula. 

. f « — (0,0067675) g-^ J (557,798) if . ^ + (0,0000458) ^ 
. 1^ tesulla of M. Bkhme's experimenta wee^ 



the espoiie liy the NetiOB. 


Velocities computed 
hythefiMnnhi. 


MMofs 


Feet. 


FMC 


Feet. 


4.9055 


4.1798 


— 0.0257 


4.8817 


4.8211 


^ a.0606 


5.«09« 


5.9024 


— 0,0068 
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Hie mofit laborious ptrt. of this memoir is devoted to the propftgatioii 
«f waves^ icft the/purpose of comparing the results with the theory of 
M. Poisftdn. This 'Comparison presents a striking confirmation of the 
theory of the French philosopher, hut we cannot enter upon any analysis 
of this' pakt of the memoir. 

'The propagation of motion downwards in vxUer does not seem to have 
heen previously examined ; and M. Bidone appears to have heen the first 
who established this fact by undoubted experiments. 

The canal which he used for this purpose, vi?. CDGH, Plate Vlll. 
Fig. 7, was placed close to a reserroir AB, whose depth was greater than 
that 0f the canal. At thid end of the canal there was a groove CD, in- 
to whidi could be fixed a vane, or a sluice, at any required height above 
the bottom of the canal. The aperture at D had all the width of the 
canal, and any conmumication between the two n^asses of water divided 
by CD, could only take place through that aperture. 

The level of the stagnant water being GSCAE, CD its depth in the 
canal, and the height of the aperture in D being Joiown, he produced: 
waves at S by a cylindrical segment, and he observed that they showed 
themselves on the surffice AE placed on the other side of the sluice. 
When the distance of the centre of the waves S was 6, 12, and 18 feet 
ftom C, the depth CD 23 inches 9 lines, and the height of the aperture 
D above the sluice 9 lines, waves were seen propagated along the surface 
A£ beyond the sluice,* viz. the first, the second, and ti» following waves, 
till all^he sUrface A£ was briskly agitated with stronger waves, and by 
their reflexion against the side £F, and also by their mutual impulse* 
Exactly, as in an open canal, the first wave produced by the immersion 
of the segment at S has its profile hollow in relation to the primitive 
level of the surface of the liquid : in like manner, the first wave which 
shows itself at the surface AE beyond the sluice had its profile hollow in 
relation to the same level. The arrival of this wave at the surface AE 
was so visible, that he could mark the instant at which it appeared at a 
given point A of that surface. When CD was 21 feet 8 inches, SC S 
feet, the height of D 1 inch, andiAC 1 foot 6 inches, the first Wave took 
2 seconds to arrive at A, through D, whereas it would have taken only 
0".96 if CD had been removed. 

M. Bidone concludes his memoir with some experiments on the form 
of waves produced by triangular, square, and elliptical discs. He had 
oecasioti to examine the form of waves produced by different discs, both 
when the surface of the water was struck with the discs, and when the 
immersed discs were suddenly and perpendicularly withdrawn from the 
same surface. The triangular disc m. Fig. 8, v^as six inches a lines on 
the dde : the square disc was 9 inches 6 lines ; and the elliptical disc 
had its great axis 18 inches 6 lines long, and its smaller axis 7 inch^. 
The lines abcia Fig. 8, represent the apparent figure and motion of the 
waves all round the triangular disc, and as they appear to. the observer, 
while he foUows with his eyes all round the disc, and at a little distance 
from its perimeter, a series of waves, which, from their profile, he con- 
siders as Monging to the same group, and moving on the same lines 
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ail round the disc. - For tmngnlar and square discs this series of waves 
lias a figure the reverse of that of the discs. In the case of thfe eHipticat 
discs^ the same series of waves has a figure which widens rapidly in the' 
direction of the smaller axis^ and soon becomes circular at a sraal} dis* 
tance from the disc. 

HI. On the Formation of Dew on Metallic Surfaces. By George Har- 
vey, Esq. F.R.S.E. 

Mb. Harvey has published, in the 3Sd Number of the Quarterly 
Journal of Science, a long paper relating to this interesting subject, in 
which he has confirmed many of the curious results first discovere^by 
Pr. Wells, and by' repeating his experiments under an extended form, 
a^id under very varied circumstances of the atmosphere, has added many 
singular facts to our information on the subject. 

'. The investigation of the phenomena of dew embraces many interesting 
inquiries ; and although the circumstances under which experiments of 
the kind are sometimes performed, are not of the most comfortable kind, 
still, from the peculiarly interesting nature of the appearances disclosed, 
and the trains of valuable and interesting speculation to which they 
give birth, the philosophical inquirer is amply repaid for the inconve- 
nience he undergoes. We hazard these remarks, because we are sure 
that the author of the paper before us must, in common with his inge- 
nious and indefatigable predecessor in this, path of inquiry, have been 
frequently exposed to the ehillihg influences of the midnight sky. In 
witnessing the phenomena they have recorded. 

In the paper here alluded to, it was one of Mr. Harvey's objects to 
trace the giradual steps by which dew is deposited, under favourable 
circumstances of the atmosphere, on the surface of metallic paper, when 
placed in contact with a body which attracts dew powerfully. When 
silver paper, for example, was attached by mucilage to a slight wooden 
frame, Mr. Harvey remarked, that the dew was ^r^i deposited in small 
eiementary triangles, at the corners of the square, similar to the rig^t 
angled triangles into which the metallic paper was divided by its contact 
with the cross; and which, by gradually augmenting in quantity when 
the atmosphere was favourable, finally covered the whole of the me- 
tallic surface, excepting the parts in contact with the wood, and which 
ivere perfectly dry. The fact respecting the dry^portions of die metallic 
paper, was first observed by Dr. Wells; but Mr. Harvey, by observing 
the phenomena more narrowly, hasplaood the subject^in a very interest- 
ing light, and illustrated it by drawings descriptive of *the' various ap^ 
pearances* 

, An interesting dnmmstance occurred during the prosecution of these 
experiments: £arly in the month of April, atnine p; m; as Mr. Harvey 
remarked, a lar^' pane of ^kss was pkeed on the green herbage; And on 
it squ^es of gold and silver paper aOached to -crosses. The clear and 
transparent sky, joined sto; the perfectly tranquil state Of the atmosphere,' 

M 
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iDditttod the possibility of « copious depoddon of d«w. At ax thenext 
iftoitaiiig, the grass exhibited the appearance of a tfiick hoar firost, and 
tlie moisture which had been formed on the upper and under sides of 
^ 'glass during the night presented coats of transparent ice. On re- 
fei^ig to the squares of nfetallis paper, that of gold was found ivmoved 
ftwm the glass on which it had been placed the preceding evening to the 
4lstance of six feet ; its change of situation having been probably pro- 
duced by the force of some breeee during the night. The metallic side 
was in contact with the grass, and on taking it up, it presented four 
beautiful trmligks, completely covered with innumeraUe particles of 
ftOBen dew. Those parts of the metal which had their inferior sur- 
fa4jes in contact with the wood, exhibited the perfect and well-defined 
form of a cross. The appearance of the crystalline triangles, when con- 
tested with the golden surface of the cross^ was extremely beautiful ; 
and it was remarked, that as the gradually increasing warmth of the 
mdming dissolved the crystals of dew, the moisture was still confined to 
Ac same triangular surfaces ; thus preserving completely the form of 
the cross. 

Mr. Harvey has also given some drawings illustrative of the compa* 
tative sises of the particles of dew deposited on different metals, and 
whidi is a part of the subject "worthy of a farther and more extend- 
ed examination. In one experiment, Mr. Harvey found, whe^i equal 
squares of lead, ainc, brass^,. copper, and tin were presented to the in- 
fluence of a dear Ay, that, at sunrise the next morning, the particles of 
dew on the difierent surfaces were found of variable msgnitudes, those 
on the lead being the largest ; the particles on the unc next in sisie ; the 
particles on the brass still smaller, but much more numerous ; but the 
copper and tin, particulaily the latter, had only the lustre of thehr sur- 
faces just dimmed, by the abundant moisture of the air. The relation, 
however, between the particles on the lead and brass, was inverted on 
aaother night, in consequence of the metals being placed on grass, where- 
as in. the form^ exfieriinents they rested on a vitreoua surface. 

In another experiment, a plate of polished tin was placed on long 
gra>6> its wei^ necessarily compressing the herbage on which it rested, 
sp as to surround the polished surface on all sides by grass, readung 
twelve indies above it At eighteen inches above the ground, or two 
indies above the average height of the grass, a similar plate was placed 
on slender props. The next morning, the plate surroimded by the long^ 
jp^ass had its superior snrfaee completely covered with minute but disi^ 
tiQCt partides of moisture, whereas that elevated above the grass was 
perfectly dry. The result of this experiment would seam, at £rst view^ 
completely opposed to a prindple adopted by Dr. Wells, vi& 'f That 
whatever diminishes the view of the sky, aa seen from the ejqposedbody, 
occasions the quantity of dew which ia formed upon it to be^ejathfui 
would have oocuned if the exposure to the sky had been oompdete ;" 
since the itoe raised above the grass had its surface exposed to idie en« 
tire canopy of the sky, wherets the view from tlie ether wis confliied to 
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% eompantiTdj nuU ckeolar i^aoe in the atnith of obterratioB. IkK 
M BIr. Harvey dlmerre§, the maxim of thia ingeniooa phlloaoi^her iaevi* 
dently limited to the ooQiidBnUioDy that the bodiea are in other reapeeta 
aimihurlj circumatancedy and which waa not the caae in the experiment 
here alluded to, aince one of the platea waa not only in contaet with the 
herbage, bat alao aunoonded by it ; whereaa the other wfa completely 
^etadied. That the quamti^ of hertMge alao haa a eonaidenUe effict^ 
la known f^om the coriooa fact obaenred by Mr. 8iz, that the tenu- 
peratore of short gnua ia always greater than that of long gvaM« 

Mr. Harvey haa also given another figoie to illustrate the intonating 
•ppeaianeea of dew gradually depoaited on the metallic side of gilded 
glaaa. At the time it waa presented to the chilling influence of the dear 
transparent sky, dew had formed on glass in a shadyplace, three qoarteia 
of an hour before the departure of the sdar orb. A mild and gentle 
breese prevafled, but no perceptible change took plaoe in the metallie 
aurface until eight, an hour and a half after ita exposure ; when minate 
particles oi dew were visible at its leeward end, and which gradually in* 
creased for two hours towards the middle part of the gilded surfiice. 
Distinct drops were alao deposited at the same time near the windward 
end; and as the particles increased in siae round three of the edgea> 
other minute drops were sucoessively deposited nearer the middle ; and 
it waa obsoved, that they accumulated with most rapidity on the lee- 
ward sides. At midnight an oval portion of the metal waa found free 
from dew. 

Many other curiooa facta are recorded in these papers, to which we 
refer the reader; 



IV.— anitf History of Andeni and Modem Wines. Lond. 1924, ito. 

pp.408. 

With the exception of the History of Wines by Bacon, which is now 
more than SOO years old, and a similar work by Sh* Edward Barry, 
published about 50 years ago, the English language could boast of no 
work upon this important branch of domestic economy. This desidera^ 
tnm in our literature has, we think, been well supplied by the present 
work, which, the pre&ce informs us, ia from the pen of Mr. Alexander 
Henderson. 

In the introductory chapter, our author considers the principles of feiw 
mentation, and the constituents of wine in general. He treats of the 
culture of the vine, — ^the management of the vintage, — the secondary 
fermentation, — and the diseases of wine ; and the information which he 
has given on all these subjects is not only selected with judgment, but 
marked with the chemical knowledge of the author. 

The vegetable extract existing in the recent or expressed juice of 
the grape, ja considered by Dr. MaccuUoeh and M. Thenard as the proL 
per fermentative principle. The last of these chemisU supposes that 
this extract tenda to excite fermentation in consequence of ita having the 
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power ef abstitMliiEfgi by means of its hydrogen and carboii^ a poctlontdT 
oxygen from> the sugar of the must. In this way the diveil^t affiiB^ 
ties of the ingredients of the sugar are brought into action* A part of 
its oxygen and earbon is evolved in a gaseous form^ while its bydrc^en 
and the remaining oxygen and earbon are converted into atsohol. The 
temperature at which this duinge takes place is about the 65th degree of 
Fahrenheit. W^hen the fermentation in the vat has ceased, and the 
wine has been drawn off into casks^ a secondary or insensible ferment»- 
tion takes place^ and often continues for many years. Tlds arises from 
the mutual action of a portion of the sugar which remains undeconipos- 
ed, and some of the extractive matter which still exists in the solution. 
This change ameliorates the wine by promoting a more intimate union 
of the alcohol with the acid and mucilaginous principles, the tartar is 
precipitated, and the aroma and flavour become more apparent. 

•When the wine is supposed to be sufficiently matured, it is then freed 
from its lees ; and in order to prevent a fresh fermentation, it is suU 
phured, or sulphur matches are burnt within the cask. Many wines re- 
quire to be still farther clarified or Jined, by introducing isinglass^ (w 
white of eg^, or gum arabic, or fuller's earth, or powdered marble, or 
heated flints, which, by uniting, either chemically or mechanically, with 
the matters that render the wine turbid, precipitate them to the bottom. 

From these preliminary objects Mr. Henderson proceeds to the flrs4; 
part of his work, on the History qf Ancient Wines, in winch he treats of 
the vineyards of the ancients, — of the management of their vintage, an«il 
the preparation of their wines, — of their wine vessels -and wine cellars,'— of 
the varieties and qualities of the Greek, Roman, and Orieptal wines, — of 
the methods which they employed for diluting and cooling their wines, 
-rancl of the use of wine at their, banquets. 

In the second part, on the History of Modem Wines, our author gives 
a vwy full account of all the modern wines which have attained any ce- 
lebrity ;.and he has added three interesting chapters on certain modes of 
keepifag and mellowing wines, — on the mixture and adulteration of 
wines, — and on the dietetic or medical qualities of wine. 

The method of mellowing wines which Mr. Henderson here describes, 
is that of M. Soemmering of Munich, which has been successfully tried 
on a small scale in this country, and which deserves more of the public 
attention than it has received. 

" J)r. Soemmering," says our author, " found that certain substances 
allow the aqueous part to escape more freely than the alcohol ; while 
others again are permeable to the latter fluid, but resist the pas- 
sage of water; the respective evaporations, however, depending, in some 
degree, on the strength of the spirit. For instance, a spirit consisting of 
equal parts of pure alcohol and water, inclosed in a close vessel, the 
,mouth of which was closed with a piece of bladder, lost more water than 
alcohol; but when raised to 62% it passed through the bladder un^ 
changed, and the same was the case when a spirit of 42" was placed in a 
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f&mA mkih «iudMight feever of fir wood. In glasses that were pioCected 
by coverings of elastie gum, on the other hand, the strength of the eon- 
lehtsiras dimimshed, in .consequenee of the greater restive evaporation 
of tbenkohol. . From the facts thus estabHdied, Dr. Soemmering con* 
oeived the idea of improving ¥dnes, by sulgecting them to a dmihu' pro- 
eess. He accordingly filled a common Bohemian wine glass with As- 
iBianshaiiser, covered it with a bladder, and allowed it to remain 81 days 
undisturbed, in a warm anil dry room. . ]>ttring this time on^half of 
the quantity inclosed had evaporated, and the residue was not only free 
from all mould, motherinesfs, or acidity, but had acquired |t more spi- 
rituous, and, at the same time, a more mellow and agreeable flavour and 
aroma than the wine originally possessed. The colour was consider* 
ably heightened : a crystalline coat or film had formed on the surface ; 
a deposit of crystals had also taken place at the bottom of the glass, and 
the proportion of alcohol was exactly doubled, the araeometer showing 
an increase from 4.00 to 8.00. The repetition of the experiment wasat^ 
tended witb similar results, proving that wines thus treated may acquire, 
in the course of a few weeks or months, the same degree of mellowness 
wHich they only attain in as many years, when kept in the usual way. 

It may perhaps be objected, that the great loss occasioned by this pro-< 
cess renders it inapplicable fo the melioration of wines on a considerable 
scale. But it is observable, that in the experiments just described, only 
a ismall quantity of fluid was employed, and the surface was proportion- 
ably large. Had it been exposed in a narrow-moUtbed vessel, the eva- 
poration would necessarily have been less. Some Rhenish wine, whicli 
has now been undergoing the operation for six years in common quart 
bottles, shows a diminution of about three ounces in each bottle. . The 
specific gravity of the residue is augmented, and the increased quantity 
of acid and spirit bears a Very exact relation to the quantity of water 
that has disappeared. Upon comparing this wine with some of the same 
vintage which had remained in corked bottles, its flavour and aroma had 
become so much more mellow and fragrant, that I had. some difficulty 
in persuading myself of the original similarity of the two samples,'* 
p. 323. 

In the Appendix to this work, Mr. Henderson has given very inte- 
resting details respecting wines, both ,ot a chemical and a commercial 
nattire, which could not have been introduced into. the body of the work. 
One of these articles, on the quantity of spirits contained in difierent 
wines, is too interesting to be withheld from our readers. Mr. Brande 
had published long ago, a table of the quantities of alcohol contained in 
different wines; but though his experiments were, as might, have been 
expected, accurate, some wines, that of Lissa in particular, seem to have 
been given to him under wrong names. Mr. Henderson has, therefore, 
made a selection from Mr. Brande's tables, and added the results of the 
experiments of Mr. Ziz, an able chemist of Mentz, and many original 
ones which that eminent chemist Dr. Prout undertook at his request. 
^Xh*. Prdut introduced a known quantity of wine into a retort, furnished 
with a receiver, into the tubulaturc of which was fixed a long slender 



ifitM tabe oC aalety. The distflktkm mu einkd te vserjr dowly iH 
abool two-thirds of the wine, and, consequently, the whole of itsipnri^ 
hed passed into <^ twdwut* The quality and specific gravity of "the 
distilled fluid were then aochitately ascertained, and the proportion 4i 
alooholof8p.gr. 0.895 hybnlk, was determined from Gilpin^s taUes# 
Mxk 2ii used the taUes of iUwita, whidi fixes the standard of aleohtfl 
at 0;7»1. His results, therefore, when reduoed to the British atandaid^ 
ir^uJd he greater than in the following table. 



TaUe of the QmmiUy ofAkoMin Diffkreni Wines. 



Frmck Wines, 
Champsgnc (avenigeof four 



;iiampsgiic 



l».6]BBUi4e. 



Baigundy (avnage of four 

tsmples) . . 14.57 Br. 
Do. 90 yean Ini bottle 12.16 ftout 
Sed Hermitage . 18.32 Br. 

Frantjniaii • . 12.79 Br. 
Cote Rotie . • 12.32 Br. 

Claiet . • • 12.91 Br. 
Sauteme . 14.22 Br. 

Orenadie . . 21.24 Pr. 

S^nUh Wines, 
Sharry* very old 23.80 Pr. 

Do. avetaga of finir sped- 

mens 19.17 Br. 

Alba Flora . 17.26 Br. 

Malaga, 1666* . 18.94 Br. 

Do. . . . 17.26 Br. 

Portuguese H imes. 
Port (average of seven 8pe« 

cuneos) . . 
f^ . 

Do. (Vinhodellamo) 
CoUares 
liUbon 
Carcavellos f average of 21 

epccimens; 
pu«:el]ag 

German Wines. 



Jobaonisbetger^ 
Rudesbeioaer, 

Oestricher, 
J?ornheimer» 

Do. 

Do. 



1788 
1811 
1800 
1801 
1804 
1802 
1803 



i^2.96 Br. 

20.64 Pr. 
1562 Pr. 
19.75 Br. 
18.94 Br. 

18.65 Br. 
18.40 Br. 

8.71 Pr. 
10.72 Pr. 
12.22 Ziz. 

8.46 Ziz. 

a75 ZH. 
10.16 Z\%. 

9.00 Zn, 



Oestricher, 1804 

Do. 1802 

Bodeobdmer, 1802 

Bheniahf tabmttlad to Soem- 

mering*s process for four 

years ... 

Same wine, in its natural state 

Bbeaisb, iUbmitiia Co Seem. 

mering'a pmoev ior 8J 

years • . 



Aloohol 
inidOiMrts 

10.66 Ziz. 
10.50 Z\^ 
ia96 Zis. 



7.58 Pr. 
7.36 Pr. 



7.00 Ps. 



^^s^g9rims Whte. 

Tokay . . 9.88 Bn 

ItaUemsmd SiaUam Wittes. 

Aleatico • . 16.20 Pr.* 

^tna or Syiacuse . 30.00 Pr. 
Syracuse . . 15.28 Br. 

Marsala 21 years old^ submlt- 

mitted to Soemmering's 

process for five years 18.40 Pr. 

JUssa . 15.90 Pr. 

Wines ofMiuMrtf aasd Canary 
Isks* 

Madeira (average of foor spe- 



Madeira (West India) 
Malmsey, Madein 
Xeoeriflb • • 

Cape Wines* 



Cottstantia 
Stein wioe 



Persian WineSo 



Shiraz, wbtte 
Do. (lied?) 



22.27 
21.20 
16.40 
19.79 



14.50 Pr. 
10.60 Pr. 



19.80 Pr. 
15^2 Br. 



The results in the two following tables were obtained by Dr. Prout. 



* ThU wine was buried in the fire of Jjondoii) and dug up about twelve years 



ago. 



HtnAttum'nfSuiary ofAnei^ and Mod$fn Wine$. 19T 



Port 

JobaBDisberger 
Rudfigheimer 
Ootfficher, 1801 

Do. 180t 

Do. 1803 

Qntridier, 1804 
How 1808 

Bodcidicimof 



Spccifk QravUies tf Wine$^ 

1.05a RheDiihtf Mbmittod to Soon. 

0.9890 masng*«pooiMiour mn 

0.9978 Same wine* in in natiual state 

0.9937 

0.9960 

1.0310 

0.9790 

09960 

0.9980 

0.9890 

0.9890 



Kheniah •ubmiitted to fiorm* 

ineriDg*s proeeai 34 yean 
Akatteo 

^tna or Syneuio . • 
LifKa 
Madeira 
CoDitaotia 



a9997 
0.9992 



OS 

1.0900 

0.9911 

0.9913 

a9988 

1.8810 

0.9944 



QfiMUHy qfAcid in 100 parts of Different Wina, equal to Cryitdlized 
Tartaric Acid by Weight 

Joluaiiiiabeiger* 1788 9.38 Same wine* in its natural state 10.05 

RuiiBtiiwpiet^ 1811 6.82 Ahenish, submitted to Baeminer^ 

Rheniah, submitted to Soemmer- ing*s pfoce» 34 years - - &i 

ing^s ptooeasy four years 10 58 

ITe jegjtei thai onr limits will not permit us to give more than thede* 
cennial average of the quantity of wine imported into Britain^ £rom 1 69t 
to 182S indnsiTe. 

Impovted into ii >gi— «^- 

15,622 Tuni. From 1785 to 1795 t^,%&S Tun<i. 



Impoitod into Bi 
1697 to 1706 indusiye 


IglBDd. 

15,622 


1706 to 1716 




15,999 


1716 to 1726 




22,602 


1726 to 1736 




23,109 


1736 to 1746 




17,631 


1746 to 1756 




15,784 


1756 to 1766 




16,255 


1766 to 1776 




17,212 


1766 to 1785 9 


years 


1-1,873 



1795 1805 
Nine y««to4gi5 

aveiage.« ^ ****" 
Eight years 4„lg^ 

ayerage- 



29,090 
37,830 

26«212 



We cannot conclude this analysb without reeommendiog to our read- 
ers the perusal of Mr. Henderson's woric. The information which it 
contains is highly interesting, and the whole is drawn up with «I^|ance 
as well as with judgment. The Tignettes and embellishments of the 
work are remarkably beautiful. 



V. JIfonographie du Genre ffimdo, ou Deseripiian de$ Esphes de Sang* 
eues, &c 

Monograph qf the Genus Hirudo, or a Description qf the Species of 
Leeches which are found or are used in Piedmont t with Observaiums on 
their mode if Generation f and on other points connected with the Natural 
> History of some qf these Species. By PaorBSSoa H. Carena ; with 
Figures Drawn and Coloured after Nature. From the Memorie deUa 
Reale Accademia deUa Scien:se di Torino, tom. xxv. p. 873—317. 

a aoFEssoa Caekn a introduces his well- written memoir, by describing 
the steps be took to verify the species, qu the anatomy and physiology 

* The recoidi of 1813 were destmyed by 6re, 
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of which he proposed writing. To this very important pointy (and which 
we would most particularly recommend to all anaiomi8t8>]^he was urged 
by discovering tliat the leech in common use at Turin for the purposes 
of phlebotomy^ had been described neither by Linn^ nor by subsequent 
writei^. M. Carena proceeded therefore to examine and determine 
the yaiious species found in the lakes and marshes of Piedmont ; and he 
quicicly discovered that the medicinal leech employed at Turin was not. 
a native of the waters of Piedmont^ but of French origin^ and imported 
from Toulon and Marseilles. 

M. Carena next proves^ what indeed we should expect^ that this use 
of foreign leeches was limited nearly to Turin j^ whilst in the valley of 
'f Sure^" in the ^^ Cenevais/' and in the duchy of Aosta^ the inhabit- 
ants employ their native leeches^ all of which^ with some very trifling 
di£&rences^ he found to correspond with that of the norths described by 
Linne and by Muller. He rejects the term medicinal (used specifically)^ 
as not characterizing any particular species^ (and in so doing we sup-* 
pose him quite correct^) and considers as distinct species^ many which 
have hitherto been deemed mere varieties. The determination of this 
and other points in the natural history of the animal^ will fall rather 
to be considered by those engaged in the compilation of systematic, 
works. 

It arises^ we suppose^ from a respect for the names of Linne and 
Muller^ that Professor Carena still retains the name of " Medidnal*^ in 
characterizing the first species he describes. He has divided the genus 
Hirudointo ten distinct species^ as follows : 1. Hirudo MedicinaIis(Lin.) 
2. H. Provincialis (Mihi.) 3. H. Verbana (Mihi.) 4. H. Sanguisi^ 
(Linn.) 5. H. Vulgaris (Mull.) Octoculata (Linn.) 6. H. Atomaria 
(Mihi.) 7. H. Complanata (Linn.) 8. H. Cephalota (Mihi.) 9. H.' 
Bioculata (Mull.) 10. H. Trioculata (Mihi.) To every one of these 
species^ M. Carena has annexed a very good description of their natural 
habits^ where found, &c. with occasional critical remarks. On the sub- 
ject of the eyes of the leech, for example, he observes that, as it may' 
still be doubted whether the dark points placed around the anterior disk 
of the leech really serve for vision or not, he has preferred designating 
them by the name of ocular points (points oculaires.) A leech may be 
often seen to elongate itself, and suddenly withdraw its anterior extre- 
mity; on coniing in contact with any body ; and an individual leech^ de* 
prived of the anterior segments, including those supposed visual organs^ 
was observed to be regulated in all its movements, precisely as other 
l)erfect ones. Professor Carena conjectures that they may be of use to 
the animal only in obscure situations. We would venture to suggest 
another opinion on this subject, which is, that the eyes of the leech may 
be merely adapted for the perception of light, and to regulate its move- 
ments ; accordingly, leeches generally shun the light. There would seem 
to prevail a great error in supposing that, in all animals which possess 
eyes, the faculties of these organs must resemble the human eye, or 
speaking more generally the eyes of the higher orders of vertebral ani- 
mals. Yet experience, as far as it goes, proves that the mole, and many 
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liiolluseoas animals^ form no distinct percepti<m of objects, though they 
are ditieeted by ihe'vi^al organs they possess lb seek Hxr shun the lights 
as circumstances may requires. We feel indined^from a variety of con- 
siderations, to think that the ocular points of the leech are really eyes, 
such as exist in some of this invertebrate animals. 
, Certain differences are described as existing in the teeth of the Hirudo 
Sanguisuga, whose ordinary food is stated to be, the common earth wonn,, 
which it breaks into convenient pieces, and swallows. The Hirudo Vuln 
garis is oviparous ; the process of reproduction is very minutely de« 
scribed by M. Carena. The young quitted the e^s, or general enve-. 
lope, on the 21st day ; the number of germs in any egg was never more 
than twelve, nor less than nine ; but then it always happened that one^ 
or two of them proved abortions. 

There are circumstances in the history of the Hirudo Complanata which 
may possibly determine the naturalist at some future period to remove 
this animal entirely from the genus Hirudo. It rarely moves; never 
swims, and its ordinary dimensions present the maximum of contractioiir 
of which its body is capable. The Hirudo Cephalota, which is vivipa-* 
rous, is, in the same circumstances as to arrangement with the Compla* 
nata. The Trioculata, described as a very rare leech, does not swim. ^ 

On the subject of the locomotion of the leech, M. Carena thinks that 
the terminating disks of this animal adhere to the substance on which; 
it creeps, by the simple adhesion of surfaces, and not by any real suction^ 
He remarks that the animal still adheres to the surface on which it ii^ 
placed, even though a portion of the disk has been forcibly detached ; ait 
experin^ent which, if correct, entirely overthrows the usually received) 
notion of any vacuum having been formed. We confess we are still in-^ 
clined to adhere to the old opinion. 

Of the experiments on mutilated leeches, alluded to by Professor Ca- 
rena, one only has been detailed minutely. The leech was of the species 
he has called Provincialis, and was cut transversely into three portions* 
in the last week of February 1820. The middle portion alone was pre- 
served in water renewed daily. This fragment was composed of 40 
segments, and excluded the sexual openings. The wounds cicatrize^ 
in a few days, leaving in the centre an opening, which was the sectioa 
of the alimentary canal. 

This fragment proved very tenacious of life. It moved frequently 
about the porcelain dish in which it was placed, advancing always the 
extremity which corresponded to the head. It frequently changed its, 
epidermis, and excrements issued from time to time through the poste- 
rior extriemity. These appearances continued to present themselves until 
(he middle of July, when the author, having occasion to quit home,^ 
with the view of completing this very Monograph, of which we now 
fender an account, entrusted the fragment to one of his colleagues. 
Professor Rossi, with whom it was still alive on the 10th December 
1820, 1, e, about ten months after the date of the experiment. 
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Abj. xxix.*-^oticjss of RBCXNTI^ fubjlishbd 

BOTANICAL WOBKQ. 

GftSAT BmiTAiv* 

II^WMttirmtentiim here to notice particularif tiie eontaits, and to, 
•flfersome xenuolai upon thoae wbkli i^eaied &e most iiiq^ortaiit, of 
the foUowing fwAlicfttioiM. The nyaxiiiier, however^ of these srtides,' 
and die degiee of space wliidi is' already oocii|iied^ by other botamdil 
mAjeda, eflfeetoally prerent our doing thia ao fitQy as we^ad antid*^ 
pated ; and we miut reserve to onrsdves the agreeable task of tttTestigat« 
|og dwae works in a fatnre number^ and confine oursdTesi at present^ 
to giving littk mcie than a Ust of their titles. 
^ • 

SyiienufHe Boiam^* 

Under this head we haye peenHar satia&etiaB in annoondng die long 
aqpeeted aceoant of the Botany of Md^^ille Ifllm^ by Robert Brown^ 
Esq. which forms one portion of the Appendix to Captain Parry's First 
Voyage, under the title of a List of Plant$ eoUecUd in Melville Isbmd, 
by ike {Officers of the EapedUUm, w&h Characters and DeeerifHom ^ 
the new Species. We find, in this production, the same acute research, 
oombuied with that wonderfbl correctness of observation, that charac-^ 
tetiae all this gentkraan's writings : and although firom several causes, 
of whidi an ill state of health was the prindpal, Mr. Brrfwn did notex* 
tend this Memoir, especially, as he had intended, to what concerns the • 
eemparison between Ac state and relative prc^ortions of the primary 
divisions and natural orders contained in this list, and a parallel betweai 
the vegetation of regions in nearly similar diraates and latitudes ; yet tiie 
botanicai world, highly as its expectations have been raised with respect 
to this publication^ wiU fed no disappointment in iuTcstigating its con« 
lents* The number of qpedes amounts to 1 16. 

Smith* s English Flora. 

The British botanist will have great pleasure in hailing the appear-^ 
ance of tiie first two volumes of the English Flora, by Sir James £. 
Smith, President of the Linnsan Society, Ike &c. ; a work which, as 
might be expected from the hand of such a master, will unquestionably 
hold a first rank among publications of the kind. Notwithstanding all 
that had been done among the vegetables of the British Ides, by the 
same learned author^, in his two works, the English Botany, and Flora 
Britannica, so many, as he himsdf states, have been subsequoitiy dis- 
covered, and so many alterations and improvements have taken place in 
the 8dence,.thAt he found it necessary to commence the present under*, 
taking as an entirely new work ; a character to which the book itself 
amply justifies its pre^nsions. 

The whole is written,. as may be inferred from its title, in the £ng< 
lish language, and is arranged according to the system of lanncus; the 
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Iwo ^mnM indading tlie fint twelve elaaiesy from Monandrk to Ihi 
•ndoflooMiulna. The remtiiiiiig voliimet are anxioiuly expected* 

Dr. QretnO^M Fhra Edinensis. 

AvoTHVK work, that peculiarly daimt die attentioii of Ihoee wiwave 
intareeted kithA botany of Soodand^iatliejFlo^ ora<«Oi»» 

•or%iliiQvr(tf Plantogrowuig neMr £diii1niigi^> anaaged aeeordiog to.tha 
I4im8Baa Syatens, by It K. Gieriil^ LL.D. F.B43. JSdiBlMiigh/' &a 
With « degree of peraevenncetlHil dofls him hi|^ credit, thtaautfaer hM 
moot aaeoenfolly explored the botanical piodnctien a of the envlxomi of 
that romantic city^ as ia-eyidmit from the great namber of i^edea that 
he baa acciuniilated within « radius of ten milea from the toim, wh»* 
tber growing in the fieldfj vpon the UUa, among the woods» or on tho 
aeaahore. The particular atations are yerj fully atated, together with 
generic and specific characten^ and remartv; and the whole is arrsnged 
with great correctness, according to the artificial dassea and orden^ al- 
thou|^ eadi genus is headed by the name of the natural eadcr to wUeh 
it is referred^ according to the most approved method* 

But -what will render this book valuable^ not only to the botaniata of 
Sco^nd, but to all who desire to be acquainted with the vegetable 
prodttctiona of the British kingdnm, ia the great attention whidi Bii 
Grevilk has devoted to the daas Cryptogamia, and paHicnkrly to tba 
FungL Considered in this lights the jFWa Edmauis is the fl^t weili 
VI which the Fungi of any portion of this coimtry have been arranged 
with much preciaion, as to what concerns their families and genera* 
Dr. OreviUe has tefcra advantage of what has been effected by all the 
recent continental writers on the sulgect, and haa introduced many new 
and valualde improvaonenta* References, too, are of course given to Uie 
figures in the author's ScoUM Qryphgamie Flort^ where a great many 
new genera, as well aa new species, xce admkably represented, aoeom* 
panied by such dissections as rend^ them of the hi^^est importance to 
the student of this difficult but interesting famOy of plants. 

Mr* Roicoe*s Monandrian Plants, ofihe order ScktammeiB. 

It is Well known that Mr» Roscoe, who has made so many and so 
great improvements in what concerns our knowledge of the plants of 
the natural order Scitamineee, has long been meditating a splendid 
woric, with figures of this highly curious and beautiful family. The 
first number of this publication has recently appeared, bearing the title 
Monandrian Plants of the order Sciiaminew ,* chiefly drawn and cokmred 
firom living specif/tens in the Botanic Garden at Liverpool^ and other coit* 
seroaiories; arranged according to the System qf LiwueuSf with descrij^ 
turns and observations, by WiUiam Roscoe, Esq. Associate of the First 
Class of the Moyal Society of Literature,'* &c. &c. . 

If we consider the peculiar utility of this tribe of plants, maiiy of 
them producing valuable spices, medicines, and dyes, as Ae Zedoary, 
the Cass^manar, the Cardamom, Ginger, Arrowroot, he asweU-^as the 
delicate beauty of their blossoms and their foliage, we must aUow that 
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th^ venerable historian of the Meidlci cduld not have selected a sdlgecf 
more. worthy to be illustrated by his taste and judgment throughout the 
whole range of botanical beauty and interest. The garden^ too^ of 
Liverpool^ which owes so much to this gentleman, has, under his 
patron^e and advice, seconded by the judicious direction of its curators, 
Messrs. J. & H. Shepherd,- become possessed of such treasures in Sd- 
tamineous plants, received from Africa and from both the Indies, as no 
other collection in the world can equal. Possessed of these advantages, 
Mr. Roscoe commences the present undertaking: and most sincerely do 
We wish him health to complete his labours, the result of which will 
redound as much to his own credit, as it will to the advantage of sci^ 
'ence. The whole work will be comprised in eight numbers. 
' No. 1. contains one Canna, CJlaccida of Salisbury and Redout^; one 
'species of Phrynium, P. parviflorum of Roxburgh's FI. Indica ; two 
Hedyohia, H. glaucum, Roscoe, (allied to H. gracile of Fl. Indica,) and 
II. longifolium, (allied to H. cameum of Loddlges ;) two Alpintcp, A. 
calcarata of Roxburgh, and A, mutica of Roxb. ; Zingiber officincde, the 
Ginger of the shops, which but very rarely produces its flowers ; and 
lasUy, Kwmpferia marginaia of Dr. Carey's MS. 
• The descriptions and remarks' are entirely in English. The plates 
are executed in lithography, and coloured umler the superintendence of 
Mr. -Graves ; and the whole is upon an imperial folio size, the plates and 
descriptions being contained in a portfolio. 

Some account of the periodical Botanical wc^ks, as Sims* Botanical 
Magazine, the Botanical Register , Loddiges' Botanical Cabinet, and 
Hooker's Exotic Flora, will be given in our next Number. 

CONTFNENTAL BoTANICAL WORKS. 

New Deutschland^s Flora, 

At the Same period that the learned President of the Linntean Society 
is ehgaged in editing the Flora of our native country, in our native 
tongue. Professor Mertens and Dr. Koch of Bremen ^xe similarly em- 
ployed in compiling a Flora of Germany, in the language of that empire, 
entitled, '' Deutschland's Flora,* which, from the well-known celebrity 
of its authors, will, it may safely be argued, far exceed in importance 
every other publication on the subject that has yet appeared in that 
country. 

Of this likewise two volumes have appeared ; but the first is occupied 
with an excellent dictionary of botanical terms. The second begins the 
descriptive part ; and so fully and minutely have the authors described 
the genera and species, that although the volume contains nearly . 900 
pages, it comprises no more than to the end of the 4.th class. 

We cannot help noticing the typography of this work, as far excelling 
that which we have ever seen employed in publications of this kind, 
proceeding from the German press ; and the paper likewise, (we speak, 
however, from a presentation copy,) cannot be surpasse^l, either, for 
quality or colour. 
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r De Candoile*s Prbdraiims Sysiemaiis Ndturalis Re^i FegettMis. 

One of the greatest desiderata among botanists has hitherto been ari 
Universal Flora, arranged according to the Natural Orders ; and if we 
were asked to point out the individual who was best fitted for such an 
undertakings both by his vast knowledge and his great activity/ we 
should unquestionably have fixed upon the eminent name which standi 
at the head of this article. Professor De Candolle commenced this im- 
portant taskj as is well known^ with the Regni VegetahUis Syitema 
Naturcde, sive Ordines, Genera et Species Plantarum, secundum methodi 
naturalis normas digestarum et descriptarum, which extended to two 
volumes^ each coniprising between 600 and 700 pages, yet containing 
only the first eleven orders of M. De Candolle's arrangement, the last of 
^em being the Crucifers^ or about 2000 species. 

Upon such a plan, including, as the Flora of the world now does, up- 
wards of 50,000 known species, the work would have extended to a very 
great number of volumes, and have occupied the greater portion of the 
life of the esteemed author. Under this impression. Professor De Can- 
iioUe was induced to alter his plan ; and, before proceeding with the 
large work, to edite with all the dispatch possible, consistently with the 
nature of such an undertaking, a Prodromus Systematis Natvralis 
Regni Vegetabilis, sive Enumcratio coniracta Ordinum, Generum Specie-^ 
rumque Plantarum hie usque cogniiarumjuxta methodi naturalis normas 
digesta; in which it is expected that all the known plants may be in- 
cluded in four very closely printed 8vo. volumes. Of this publication 
the first volume has appeared, containing the firi^ 54 orders of De Can- 
idolle's sub-class Thalamijlora!, and above 6000 species. The depart- 
ment, which has cost the author the greatest labour, and on which he 
justly sets the highest value, is the natural arrangement in the genera, 
a subject which has been hitherto almost wholly neglected. This is ef- 
fected, in most instances, by the division of the genera into sub-genera, 
or natural sections, to which are affixed proper names and characters 
taken from the fructification, (as in the case of actual genera,) but which 
do not alter the known appellations of the species. By means of this 
method, originally adopted in Zoology, the necessity of constituting new 
genera^ and altering old established names, is avoided, and all the utili- 
ty of order in classification is preserved. The whole is very closely 
printed upon 750 pages, and is published at Paris. 

TVe may here mention, that Dr. Hooker, Professor of Botany in the 
University of Glasgow, is at this time engaged in preparing an Universal 
Flora, in the English language, in which he will follow entirely the 
arrangement, and, in many instances, the generic and specific charac« 
ters, which have been adopted by De Candolle in his Prodromus. Every 
new species to which Dr. Hooker can obtain access, will besidea be add- 
ed, and the work will be accompjinied with plates, drawn by himself, 
illustrative of the natural orders. The first part will appear at the com- 
mencement of the ensuing year. 
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VwHtum Dt OawtoUd bar been lik«wiae employed Iti the pabfidttion 
of three inporUiit memoin^ which he has obliguigly presented to nst 

1. On some new genera of the family of Buttneriacecs. 

S. On the family of Tenutreemiacece. 

8. On the new or rare plants which bare flowered in the Botanic Gar* 
den of Geneva during the years 1819^ 1820, and 1881. 

By a letter which has jnst reacbed us from Professor De Candolle> 
we are informed that be is at this moment deeply engaged on the natural 
iuniLjQi LegummoscB, in which he finds much to interest him, as well 
as many alterations to be made. The result of these intestigations he 
willy before the end of the year, lay before the public, either in the se* 
cond volume of his Prodromus, or in some memoirs published in Paris. 

Martiut, Genera et Species Palmarum BrOiiUenHum ; and Nowi Genera 
ei Species Plamktrmn BratHieB. 

The expedition of Drs. Spix and Martins into Brazil, by the order and 
at the expense of his Migesty Maximilian Joseph I. King of Bavaria, Im* 
rides having given ori^n to the interesting travels just written byldieae 
gentlemen, and other woiks connected with scienee, has laid the founda* 
tion for two works on the plants of that country, which, as far as we can 
judge by what is already published of them, bid fair to equal, if not sur- 
pass, any thing of the kind ever executed in Grermany ; and deserve to 
be placed on a level with the splendid productions of Humboldt, Bonp» 
land, and Kunth, whi^ have appeared in Paris. 

We have received one Fasdcnlus of the Palms, and two of the Kova 
Qcnefa. The first is entitled Genera ei Species Palmarum ^as in 
iiinere per Brasiliam, oitmi 1817-1820, j«i«tf et auspiciis Maximitiani 
Jasephi /• Bavaries Regis AuguUissimi suscepio^ coUegii, descripsU, et 
iconHms iUustravit Dr. C F. P. Martius, Ordinis Regii Cormue Bava^ 
, riew Eques, &c. &c 1823. The sixe is an atlas folio, the oidy one, 
indeed, suited to the magnificence of the suljects ; and the plates are 
executed in lithogn^hy, in a manner that cannot probably be equalled 
elsewhere ; for it is wdl known that at Munich this art has arrived to 
a very high d^ee of perfection. Some sets are coloured, others plain. 
The first £uoiculus contains, besides 28 pages of letter-press, 2^ species 
»f Palms ; the greater number of which are entirely new, and belong* 
ing to gen»« which are here first established. We are not informed to 
what number of spedes tbe work will be likely to extend* 

The Nova Genera^ et Species Plantarum guas in itinere per Brati* 
liam^ &C. merits very high praise. Bach of the two fasciculi that have 
reached us contains 18 or 20 pages of letter-press, and 12 lithographie 
plates, extremdy well coloured^ 



Lethre on the Highlands of Scotland, addressed to Sir Walter Scott, Bart. 
In four volumes octavo. 

The appearance of ibis work, which is on the eve of publication, has 
been looked forwaM to with high expectation by those who take an in« 
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tetest in tbe Highkiidt of Sootknd; and when we inform our readen 
that it is firom the pen of Dr. MaeCulloc|i« we axe eonildeiit that they 
will agree with na in thinking, that their expectationa will not be diaap* 
pointed* 

Having had oocasion for many yeara^ both aa a private indiyidual, 
and aa mineralogbt to the Ordnance Sonrey, to examine every part of. 
Scotland with the minutest attention^ he has collected a body of mate- 
rials as corioua aa they are important. The reaolts of his acienlific la- 
bours have been partly published in the Geological Tramactunu, and in 
hia work on the Western Islands^ and his geological researchea will be 
found in a still more interesting form in his mineralogical map of 8cot« 
land, which^ we trust, the liberality of government will soon enable him 
to complete ; but he has reserved for the present work all those general 
topics connected with the history, the antiquities, the literature, the pic* 
tuxesque scenery, and the statistics of the Hi^ilands, which have de« 
lived a new interest even among foreign nations, from those splendid 
works of fancy which are still adorning the literature of Scotland. 

To this interesting task few men could bring such vsried talents aa 
Dr. MacCulloch. A profound chemist ; an excellent natural philoso* 
pher; deeply versed in mineralogy, geokgy, and every other depart* 
ment of natural history, he was able to discover and explain those inter-, 
esting pheuMnena oi the natural world which our land of rocks and 
floods so often presents to the philosophic eye ; and which had been al- 
most entirely neglected, either firom the inc^tacity or the indolence of 
those who oug^t to have examined them. To these indispensible quali- 
fications Dr. MacCulloch added those of {Ud antiquarian, a political econo- 
mist, and a skilful draftsman ; and from his intimate habits of intercourse 
with our first nobility, and his continual sqjoumings among the popula- 
tion of oar coasts and valleys, he eigoyed opportunities which no other 
man ever possessed of studying the manners and customs of the Uigh- 
ianders, aa well as their pditical, agricultural, and moral condition. 

The results of these various and popular inquizies will be found in 
this work under the following heads : 

A general description of all the country within the Highland bolder, 
and of each of the islands which belong to that division of Scotland. 

A description of the various picturesque scenery occurring in the main- 
land and in the islands. 

A description of the various antiquities of the Highlands. 

A historical dietch of the Highlands, firom the earliest records. 

Investigationa respecting the ancient state of policy, clanship, man- 
ners, and usages, among the HigManders. 

Inquiries rejecting their language, poetry, music, and diesi, &c 

Inquiries into the agricnltnie, the m an u fa ct ures, the fishidesi, the 
tenuresof land, and the preeent condition of the population; withsog^ 
gestions respecting eventual improvements, and 

BfisoeDaneous notices on the natural history of the country. 
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Art. XXX.-^PR0GEEDINGS OF SOCIETIES. 

1. Proceedings ojthe KoyaX Society of Edinburgh, 1824, . 

April Mh, 1824. — A paper by Dr. Edward Turner was read^ enti- 
tled, '^On.the Application of Professor Dobereiner's Discovery toEu- 
diometry." 

' On the same evening a paper by George Anderson, Esq. was read, 
'*^ On the Quartz District in the Neighbourhood of Loch Ness." 
' April 19M. — ^A paper by Dr. Brewster was read, '^ On the Optical and 
Mechanical Structure of the Minerals which form the Composite System, 
which it is proposed to add to the other Systems of Crystallography." ' 
Professor Mohs having arranged minerals under four systems, viz. 

1. The Rhomboidal System. 3. The Prismatic System. 

2, The Pyramidal System. 4. The Tessular System. 

The author of this paper proposes to add the Composite System, as mark- 
ij^g^ by * simple and unequivocal name, the general character of the 
structures of the minerals which it comprehends. 

" The Composite minerals divide themselves into tw5 classes, viz. 

* Class I. Those in which the physical properties of the individual crys- 
tals are not altered by the combination ; and 

Class II. Those in which the physical properties of the individual 
crystals are altered by the combination. 

Both classes are subdivided into two orders : I. Those crystals which 
are found separately in nature ; and II. Those which are not found 
separately in nature ; and these are again subdivided into Sections. 

As most of the structures described in this paper are entirely new, and 
require to be illustrated by figures, we are not able at present to give any 
further account of them. 

" May Si.'— The following gentlemen were elected ordinary members of 
the Society ; 

William Wood, Esq. President of the Royal College of Surgeons. 
Dr. William Crosbie Mair, Physician to the Embassy to Mexico. 

. Dr. Turner's paper was concluded at this meeting. . 
May nth. — A paper by Dr. Brewster was read, entitled " A De-- 
scription of two filamentous Surfaces of Quartz incapable of reflecting 
Light." This paper is printed in the present Number, p. 108. 

There was laid before the Society a Memoir, by Professor Moll 
of Utrecht, and M. Von Beek, on the Velocity of Sound. 

2. Proceedings of the Wemerian Natural History Society. 
■ Mar6h I9ih, ld24.-^Thexe was read .at this meeting an account of a 
new British species of Spatagua, and also of a new.speciesjof Plumukiia, 
brought heme by Captain Pitrry, by the Rev* Dr.. Fleming, of Flisk.-r- 
Observations, by P. J. SfiLBY> Esq. were also read, on the satoral his- 
tory of the (jFolden-Crested Regulus, . and notices on. the maoag^i^nt of 
young plantations, by Mr. F. C. Parrt. 
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AfrilH^r^'Dr* Knox read hag remarks on the «uppoied''di8eoTeriei\ of 
Professor Tiedemann, on the distiibiition of the lacteal vessels in th^ 
Phoca vituUna, &e. 

These lemarks on a very interesting physiological point will he given 
in an early Numher. In the mean tiroe> we may refer our medical. read- 
ers for some account of them to the Edinburgh Medical and Surgical Jour^ 
nal for July. 

April 17. — ^A paper hy Dr. Knox was readj in which he gave an 
account of his discovery of the presence of a dark-colonred periosteum, 
investing nearly all die hpnes of the Colymhus septentrionalis. This 
ainguhnr appearance has heen observed in very few birds, and these have 
belonged to genera very distinct from the Colymhus, The paper will be 
published in a succeeding number of this Journal* 

A colossal-species of sponge was exhibited^ said to be^ from the In« 
dian sea. We did not remark that any description was given of this 
sponge^ which may or may not be a particular species. There were 
even doubts raised, (after the meeting of the Society had closed,) whether 
the substance in question was reaUy a sponge or not. As no opportu- 
nity occurred to us of examining it carefully, we shall not venture to 
offer any opinion on the sulyect. It seemed to us a c^nge, and of a 
form not unlike what we had occasionally seen. In the very philoso- 
phic work of Grew, on The Anatomy of Guts and Stomachs, there is a 
drawing much resembling this colossal sponge. 

April 9Sth.'^A memoir on the Sand Hills in the vicinity of Edinburgh 
was read. 

A specimen of the native dog of New Holland, and another of a dog 
from Greenland, were exhibited to the Society. 

May I2th. — ^A paper by Henry Wit ham, Esq. was read. On the 
Peculiarities in the Trap Rocks in the Counties of York, Durham, West- 
moreland, and Northumberland; also a notice by Robert Stevenson, 
Esq. on the pernicious effects on Fruit Trees, of thin layers of Bog Iron 
Ore immediately under the surface s<h1 in Aberdeenshire. Mr. Deuchar 
likewise tead a notice on the Theories of Galvanism. 

3. Proceedings of the Cambridge Philosophical Society, 182-1. 

March 1^^— J. Okes, Esq. honorary member of the Cambridge .Phi- 
losophical Society, read a notice of a considerable number of fossil bones 
of the Elephant, Rhinoceros, BufQilo, Deer, Horse, &c. found near Bam- 
well, Cambridgeshire, in a sandy gravel, intermixed with bleached spe- 
cimens of several species of land and fresh water shells, indigenous to 
Cambridgeshire. 

Rev. W. Mandell, B.D. Queen*s College, read an unedited letter of 
Sir I. Newton to Mr. Aclaw of Geneva. 

Rev. Professor Sedgwick, M. A. Trinity, read a communication con- 
tainhig some additional observations on the geology <^ Teesdale, made 
' duriilg die year 1823. - . . 

March 16M.-=-ltev. W. Mandetl, B.D. Qaeen's Cc^lege, gave a d*» 
acH^iSA of a self^regtilatlfig lamp.* ^ 
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G. B. Airy^ B. A. Trinity^ read a communication on the i^ttt^of 
ecpdfibrhim of % flnfil dIatuTbed by amall fovees. The form toniitaed b^ 
the fluid was founds from an investigation on simple prinefplie^ cbAduct^ 
^d with ref\srencein particulat to the flgure of Saturn as afibcted by the 
action of his ring ; and it was shown^ that the peculiarity of fiHt(lirii'ik 
form observed by Sir W. H^schel cannot arise from this attraction. ' 

Professor Sedgwick continued the reading of his supplemental obs^r^ 
VaUons on the geology of Teesdale. 

March ^hyVLer. W. Mandell, B.D. Queens College^ exhibited a 
mode of defending locks from the insertion of skeleton keys. 

A communication was read from G. Harvey^ Esq. F.R.S.E. M.O.SL 
&c. '» On die Pegs of the Polar Seas." 

Mr. Harvey^ assuming the principle Ikid down by Dr. Hutton, ** thai 
%he production of fog or mist arises from the admixture of yohxih^ of 
air of unequal temperature, and holding water in solution/' explafhs thfe 
prevalence of dense fogs in the Arctie seas during the summer mdnihiii; 
by supposing that the air which surrounds the diflbkrent icebergs tske^ 
at* a lower degree of temperature than &e air which reposes upon those 
portions 6f the ocean that are free from ice. Whenever^ therefone^ thfk 
Cooler air intermixes with the warmer, fog will be the result, varying lA 
density according to the raotUfying causes which may chance toopbrate. 

P^t>fes8or Sedgwick concluded his supplemental observations on the 
geology of Teesdale. 



Art. XXXI.--SCIENTiFIC INTELLIGENCE. > 

I. NATURAL PHILOSOPHY. 
I ASTftONOKY. 

t. Mr. Rersthel and Mr^ South, on Double Siart.^Bj means of Mr. 
8oath*s superb equatorial instruments, Mr, Herschel b^an^ in I89I, 
« re-measuiement of the angles of position and distances of the double 
stars discovered by the l&te Sir W. Hersdhel und others. The detennina- 
. lion of the distances and positions of about 350 of these interesting. ob- 
jects, being the results of 10,000 individual measures, have been ree^n^- 
ly communicated to the Royal Society. 

IB. Singular Uijfferences in Astronojfiieat ObservdHonsr^Xi is a Vety li^ 

iharkable fact; that different astronomers observe difibrently widi the 

.same instruments, so that the differences have a constant character. 

^hefoll6wing table shows the differences l>^tWeen the observations of 

some of the most eminent astronomers of the present day. 

JtosdandWidbeek,. . — T-JKl. Bepselan4Struve,inl814,-rO;'.044 
BesfldandAigelander, — 1 .«2S ■ 1820, — .680 

.9Kr«Tei«|MlW4)^k, -^Odim > ■ > ■ ■ ;: . .1821,— 0.79» 

Stnive and A^^ndet, •— b Ji02 > .i . ■ 1833, -r ^ *^ 



Mb Bemtfiis disposed to think that these differences may arise partly 
froiik' the 'viiy in which each astronomer count* t&tf Hm4 \ff hir ^mt^ 
while he iS' watching the motion of the star with hia ey^ • • ^ 

3>0n Different Circular Micrometers. — This inathiniehft^ wliiefa hat 
now come iiito general use in some of the principal dbnmdUmen in Eu« 
rope^ WHS, «0 far as we can learn^ irst proposed bf Dr. Btefmkt, and 
used by him for. viewiog terrestrial angles^ as weU aa small s^rc^ea^in 
the heavens* One of ikes^ micrometers, made of mo0i?r-of"pearl, was 
constrscted foK him: b^iMr. Adie^ in 1810 or 1811^ and has been de- 
scribed in his treatise o^ New Philosophical Instruments, Edinb. 1813> 
p. 48. In this iiistrament^ which bad its circumference divided into 9g0^] 
the sen)!- transparency of the mother-of-pearl ring indicated the approach 
of the star to the inner t'circle. 

. In Frs^^i:V^loiex's,MiSfien(led circular micrometer^ which is so called from 
its appearing to be suspended in the field of vision, a narrow steel ring is 
fixed OB a (Aate of glas^ -about 1> inch in diameter^ having a oilrcalar Jipll 
cut in its centre greats than the inner diameter of the steel, which is 
accurately turned. The outer, circumference of the ^teel ri»g ia lJa4 
turned accurately^ so iioLt the immersions and emersions of the heavenly 
beiges at both circumierenc^s of the steel ring may be observed, and ihe 
differences of Right ascension, and declination of the stars accurately 
calculated, by appropriate formulfc*^ 

Anoth^ mieron^etera consisting of two sets of paraUe} Une^^ engiffven 
upon gla^Sj und iim one.s^t crpssing tJiie pther ^% ]cqowb v:v^i»g}^ 
has been reoommended by Frauenhofer ^ for determining the relative 
place of two very near stars/ such as those which compose a d0«hle caicl 
SB* page 104. 

4. Mr. Adams's Nautical Eye 7Vfi&e.-^Al though We are aeqtiainted with 
the principles and construction of this ingenious substitute for an arti- 
ficial horizon, whi9h we owe to Mr. M. Adams^ Hector of thp Academy 
at inverne^ j yet^ as he hWs taot made It t»ublic, we do .iwt. mea«. td ^ve 
any d^^ptlon O^ it. As the invention, however^ has been n6ti<5ed In the 
^uarf&rty Jmrnalj we inay mention that it has becfn submitted t^ th^ 
Bottd of l6ttgitude; and diat several of die instruments haVe been' setii 
oat to be trie4 by experienced^ naya! officers, lord 'Napiet^ i^^, ^ 
usual zedtB prdmoteilie int^rekts of science, 'intends to tiiaice, jJa^-« 
cohir trials of the eye tribe an boatcl the; Dianiond.; Whht the resiill 
tnay be itr the halids of otherg camiot bis foi^^eeii ; but we have e^tifi- 
fti^ th^ restflfs (ibtalTi^d' by ifi'. Adams on bbaSrd dib Clib^ kti^jSA 
agreement of them with contemporaneous observlttidh^ i)fiade l&y Oa^talii 
Stranj^Ways, is triify iuipprtgiig. ' The^eistiadottK'in.deeH,' that ^r^ 
Adams' himself has ^acquired the^' att bf using hii^ eye ttibe with Woii- 
%tftil dexteri'Cy ; and ^eiefore the same d^xt^rfty inay W ex|>e5,ted iaf- 
ter a little expedience from mirnaVal cfiScers. ' "' ' '^ " '^ 

James y^toh observed this occultation at Inchbonny, near Jedburgh. 
Seepage 194. 
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7. Return of JEncke's Periodical Comef.— Professor Encke has giv«il 
in Bode's Aim* 18^6^ p. Id4^ the following places of this singular hody^ 
whic^ it is expected will be viable in Europe in August 1835. 
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6.6 

11.6 

16.6 



ILAfic. 


N.Ded. 


D. 


R. Air. 


N. Dech 


82" 81' 


32* 1' 


1825. Aug. 21.6 


118^ y 


28-37' 


90 23 


32 9 


26.6 


128 .14 


25 40 


99 1 


31 '44 


31.6 


138 23 


21 46 


108 19 


30 36 






. • • 



^. Singular Mjfect of Jteat on the Colours of iCrlau*'^1nakm& 
tninerals^ published in the .Memoirs of the Physical Socjety of, Oene^, 
tom« 1. part ii. p. 47 1^ Mt ^ret loeiitians spme curious facts respec^ting 
two Ifinds of ^ass employed by MM. Dumas and Raisin of Geneva, in 
giving the tints to artificial topaasea^ 

One. of these glasses ^ir, pastes is of a b^ht yellow coloi)r» idinikr . tQ 
that .of the omrundum commonly called oriental topaz. When this gli^ 
is reduced to small fragments, and exposed to the action of ijbe firj^^ it 
assumes in succession . the folloVring colours, viz* bright yellow, orange 
yellow, orange, orange red, violet red* 

, Another yaatcw of an a<qu^i|tifurine blue. coIouTj or a bright bluie, passes* 
by the application of an inoreasipg heat, from brig^ blue to bright aqua^ 
marine green, and then to.yeUpwish-gr^n* In cooling, the glass returps 
to its first tint through the same tints. If the fire is pushed to ^«d h^t, 
i\M yeUowish green tint becomes a bright yellow, and finally an orange 
ydkm* Thit.k8t toignris p cr ilt a iM Pt ah ^e ^nis after ooofog*' M. 8o« 
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#et ^Uotes the analogoiu cxperiBUsnto of Dr. Brewster on the Rubyj. an4 
lifake «f M. BeneKut on diffisrent metallie gUuBes. 

%. Effect ofLi^ on the CoUmr of the SodaUtefitm Cfreentand.-^Mr.AU 
Ian obseryediTei^ intereslmgpUiaioBiemminrelalkmtothe action oif fight 
upon die oddar of the iodalite of Greenland. When the inaaaiTe. varie- 
ty is broken up^ many portimia of it have the moet brilliant pink cohMu; 
but after a day's exposure to the actton of fight this brilliant pink ooioar 
dmost entirely yanishea. Havii^ brokoi a spedmen into two, lir. Al- 
lan kept one of lihem in the dark, andcKpoeed the other to fig^t. nus 
apeehmen kept in the dark retained its pink cdonr nnfanpaifed;' while 
the other lost it almost entirety. _ 

10. J^kotfhoffeicdftce of Aceiatt qfUme,r^The foDowing inleraitiiig ob« -^ 

aervations on the phosphoreseenoe of this salt were nuide by Mr.Nichelaa 
Mill. He disM^cd in water a quantity of acetate of lime, and placed it 
in a sand heist in a Wedgewood ware .dish* He then ev a po ra ted it io 
dryness without disturbkig it. When it was quite dry he placed the 
bidb of a thermometer on th^ bottom of the dish, and he found that at 
& tempetatnra of Sfie"* the fime adhered very firmly. He then excluded 
the li^^t, and ntbbingthe acetate strongly witha stiff spatula, it became 
.highly hnmnous. 

ll.EffectofHtaionikeFof^andDotibhS^fhictionrfCaiea^ / 

^— That active and eminent chemist M. Mitscherlich, observed, upon mea- 
suring the angles of calcaxeous spar at diffiarent temperatures, that theve 
was a variation of 8' SO^ in passing from 0^ to 100** of the centigia^ 
scale. The dihedral obtuse ai^^ diminishea by heat, or the -short 
axis of the rhomboid is more dilated than the other diagonals, so that 
its form approadies to that of a. cube. Mitscherli^ conjecmi^ that its 
double refraction would alaodiminiah by heat, and this was proved bf 
M. F^resneltobetheiease. The same eifed^ l^t in a le^wr d^fiee, wslil 
produced in rock crystal; but M. Fresnel observes that the experiment 
was not repeated. Hence it appears, that heai uaifomdy distri/mted is a 
crystal diminishes the double refraction. M. Mitscherlich is of opinion, 
that heat should always separate most the particles of a crystid in the 
direction in which they are' nearest each other. 

M. Fresnel likewise fouiid, that heat dilates sulphate of fime less in 
the directum of its principal axis of double refraction (in the |dane of 
the ]fwmi *) than in a direction perpendicular to it; a difference ana- 
logous to that in Iceland spar, but of a contrary character, as might have 
been expected, frx)m the opposite nature of the double refraction of the 
two minerals. See BuUetin des Sdencest Bee. 1823, p. 181. 

MAONX7ISH« 

12. Mr, Barhw*s Neutralizing' Plate. — We are happy to fearn tfiat this 
eminent natural philosopher bas received the higfiest rewai^, viz. thajt 
of £S00, jjiveii by the Board of Longitude, for his plate for neutralizing 
the action of the iron of ships in producing a deviation in the com^ 



* See Edinburgh EncycJoj^a^^AxU Optics, vd. xv. p. i8^. 
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I Thi 6eatib of a sfnall .drcillii' iron pkte ris^plmwd in- tfa& Umoi ihe 
attraction of the shiptt irail> aaxl at a -pcof^'distance Iwhilid and M^w 
-thej^Vel bf the cdoipaM needle, thitpositic^ of vthia HtielittYl&g b€ien*as- 
^o&eisAneA peeviaaAj to the ship's leaving -port^raii bparatidii whiob sriU 
-be greatly facilitated by a tabU for thk purpose, prepared .'by Mr. Bior- 
: low.' lUied tSiia ia dcne^ tJie nsedle teiU remain ' active and Tigaroiis in 
-tlie pdar regions^ and^vHIl dkeet itself nl the true magnetic raezidiarf^ 
-iA vdiitevo^ fteit ^Qf the ^rorid the ship is placed. This^fieetcf Mr. 
^Barlow's fov^tttiim luu^ been experimentally establish^ betweei ^tiie 
cW of soiitib latitude ahd die ei'^of nordilaiitude^ by theabenrateeli- 
servations of Lieutenant Foster^ and by. other naval officers. Theve are 
-lb)f scientific intentimls df/modern. times more traly -beautiful in |lin- 
«iple> and more useful in practiceiy than lihis of Mr. Bfirlow's. • t 

c. iS. Mr. Scaresb^s New Mxperimentsom. Magntiism. — Mr; Scorissb'y 
< had fermeriy shown^ that bars of steel could be rendered h^^y magnetic 
jby hammering ihan in a Tertical position, urttii the Iowa: end zsestiilg 
.^npna a ^ker or rod of iron. . This ptocess, howerer, he has gieatly ini- 
ifioped by hammering the ^6teel bani beimeen.two bars of iron. Tlie 
tAtficd bars, vere the eighth part of an inch in diameter. . 

When only one bar of iron was used^ a steel wire,-; six inches kmg, 
.h£M a nail weighing 186 gtaitts; biit when two bars of iron were used, 
4be wire lifted 336 grains. WhSen the new pmceett was employeil wt<li 
.an iron bar «ight feet long, a steel wire six inchea long liftad 069 
fgvains, or four .times its own weight. ■ -^ 

Mn Scoeesby's theory of this process isy that percussion on mag^ 
:ipetiiiid)le substances in mutual contact iodines them to an equality of 
. condition, in the same manner as all 'bodies of diierent temperatuMs 
vKnd to assume the same temperalxiie when :in contact. The two great 
iron bars being made magtietical by position, :the interposed bar of stetl 
wUl therefore, when thrown into a state of vibration by percnssioii, 
tr^ceiVe a portion of their ini^etism. In like nublner a ms^et, when 
,9HsWk in the air witii a piece of flint, or upon a body of inferior mug* 
netic' quality, wBl have its pagnetisra diminished. • 

14. Magnetic Variaiimnear Uttakun: — ^Mr. Burchdl found, by a very 
M^eurttte observation made n^riy £n'^* li5»' of East Long, and 27* W 
W South iiat. that th& magnetic variation was 27" 7^' West, a refeult 
.yrUch coincides nearly wi^ that given in Hansteen's Chart and Tabl^. 
3ee.Bttrchell's TVaueU, v^ii« p.335. Loud. 1824. 

EI4XCTB10ITY. 

15. Dr. Hare's Single Leaf ]^kctrometp*,r~Thi& instrumentis represent- 
ed in Plate I. Fig. 10, which is an electfoi^eter, with a single leaf fiuspend* 
'ed from a disc of zinc, six inches in diameter, which consiitutes the t(^ 
of the instrument Opposite to this single leaf is a \)dX\, supported on a 
*wire, which may be made to approach the leaf, or recede from it, by 
Ineans of a screw. Above the instrument is seen a disc oi copper, with 
a glass or meUl handle. The electricity produced by the conUct df 
copper ai^d zinc is rendered sensible in the following manner. Place 



))ie 4uc of fopper <^ ibe #ic fof zi^Q, (wfaiph lorms the canopy* of. the 
flectx^i^etcc'i) take the mjcroioeter acrew i{i one hiaid, touch Uie copper 
with th>e other, «Bd t^en lift th» 4uc from die zkaq. As soon as the 
fj^fmi^tuw » ^ffe^ted^ the gQl4 kaf ^iU strike the ball, usuallxi if the 
^e he not mori^ than xtc <)^ «n inch apart from the other. Ten con« 
tacto of the same discf of copper and. zinc will be found necessary Iq 
prqduce a sensible divergency in the leavea of the condensing electroipe^ 
ter< , In the figure above referred to, AB is the cop|»er disc, CD the 
sine disc ; « the gold leafj b the ballj and ms the micrometer screw an4 
scale fbr segnlating and measuring the distance betwe^ the ball and 
leaf in hundredths of an inch, and HF the wooden stand to which the 
f^Mtm foot 18 8eoared.-7:£rofe8(i^ S^lini^'s Journal, vol. viL No. ii. 
p. 351. 

St.1^Tae-M40HBTIS)|f. 

• m Aurora BoreaUs imitaUd % an Eleetro*3iagm9tie EM p e rim eni.^^'M* 
4e Chevifier de NoUli, of Medena, theanthor of this eo^aiiiiNnty took » 
H]^ metallie wire, covered with silk, and coiled it up so as to fcRm u 
uphuk piate, with 24 turns, the wire of one turn being alwaya in oontael 
ivith the adjacent one. When a weak ^ectrioal diachaige- is made to 
fiss through this s[ui«l plate, a light is seen to proceed &ojA the centre 
nf ail the sphres. It nsembles artificial fiee, and is very distinctly visiblii 
fPltboBtdtfkeningtheidiamberinirhichtheezpttiinentisnmde. When 
Ae wire is soiled up in a leotangukr shapes a very fiuMt %ht is seen* 
Mt NiobiH considers tUi last as the oidinary electrical lights and the 
flrat as eIectro*>nui9ietic, as it is displayed o^y in the ease when elee« 
triesty tofiehM a magnetic Jnfhience. M. Nobili has announcsd a work 
entitkd QueHions.sur Magneii$me, in which he diacnases aU the r^osni 
#M9av«riee in that sdeoee^ See BM^ihique Umiwar^lk, Juu UWk^ 
p. 39. 

MBTJ^OnOLOGV. 

^ 1 7. Diffirences in Thermometers ai low Temper(Uur^./^Dwaa^ the late * 
^rctic expeditions, Capt^un Parry found, by comparing ten therraome* 
ters, three of which eontuned merfcury, and seven alcohol, that the 
^iflferenre of their indications was no less than 7^" lying between 
*— SS^** and — SO. Two of these which indicated th«; mean of the whole 
sveve taken for use. At higher ten^^eratuxes, the difi^enee was found 
to be very imsonsiderahk^-^^jitotn Font's Sepmd Fo^qg*, p. 139. 

II. CHEMISTRY. 
IS. On the Combustion of Iron by Sulphurous Fapour^-^Fiotemat Har^ 
has observed, that if a gun barrel be heated red hot at the butt end^ 
and a piece of sulphur thrown into it, a jet of ignited sulphurous va^ 
pour will issue from the touchrhole, when the mouth of the barrel is 
closed with a ^ork, or when it is blown into. He found that a branch 
of iron wire, exposed to this jet, will bum as if ignited in axy^n gas, 
and wiU fall down in the form of fused globules, in the state of proto^ 
sttlphuret. Whm hydrate of potash is exposed to the jet, it will fuse 
into a snlphuret of a fine red wimtx,^Dx, Hare's l^eUer to Professor 
SHUman* 
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19. I>r. Hareymethod of impregfuaing water with irm.'^lty^^ 
few pieces of saVer coin alternatiDg with pieces of sheet iron in water, it 
will soon acquire a chalybeate taste, and a yellowish hiae, and in twenty, 
four hours flaka of oxide of iron will appear. Hence if we replenish wifli 
water a vessel in which such a ^le is placed, after each draught, we may 
have a competent substitute for a chalybeate spring. - 
* Clean copper plates alternating with iron, or a clean copier wire en- 
twined on an iron rod, would produce the same effect ; but as the cop* 
per, when oxidated, yields an oxidej it is safer to employ 8ilver.<-^l>r. 
Hbre's Ltiier to PrqfcMor Silliman* 

111. NATt&AL MrSTOET. 
MINEKALOGY. 

go. Hi^alonderite, a new mineral specie$,r^Thk mineral occurs chiefly in 
small crystals belonging to the pdsmatic systetii of Mohs;~their fdrm be*^ 
Mg in most caiea that of a diprkraatic cfUBbinatiQn, two opposite angles 
of which are truncated by a single plane, nearly lilce Fig. 30, Fktelll; 
witiioQt the facea P. The meUBation of b upon the adjaoent fa^ b' is 
««99^ 2af, of /on/'»T7** 6(/, of ^ on <i«130' 19', off on dditiSV m 
The edges between b and b' are sometimes replaced by a single face, or 
by the faces of another prism of ISl*" 0'. The surface of the crystal is 
smooth ; but the crystals themaelTcs are often imperfectly formed, and 
occur also in the shape of grains loosely coherent. Cleavage indistinct, 
parallel to d. Fracture small, conchoidai. Lustre vitreovs, on the suiw 
ftee a metallic appearance. Cokmr reddish, or yeUowii^ brown, with 
« brass-yellow or gold-yelkw tarnish on the surface. Translucent on 
die edges, with a hyacinth-red, or wine-yellow colour. Sti«ak of a dn- 
namon colour. Hardness »5.5 (between Apatite and Felspsar.) Specific 
gravity =2.875. 

Hyalosiderite was discovered by Dr. Walchner of Freiburg, in Breis- 
^gau, and recognised as a particular species by himself and by Pro- 
fessor Hausmann, of^k>ttingen. It occurs on the Kaiserstuhl, in Breis- 
gau, near the village 6asbach, in a basaltic amygdaloid of a reddish- 
brown, or liver-brown colour, and is accompanied with augite and bitter- 
spar. 

The crystals of Hyalosiderite become magnetic if gently heated to 
blackness. At a higher temperature they melt into a globule, whidi is 
attracted by the magnet With borax they yield very readily a transpa- 
rent glass^coloured green by iron, varying in intensity according to the 
quantity 'of the nrineral employed : it becomes black and opaque if the 
borax be saturated with it. With salt of phosphorus it leaves a skeletoii 
Islsflica. The glass itself is greenish, and becomes colourless on cool- 
ing. With tin the glass of borax, containing a smaU portion 6f the 

hiineral, becomes of a sHght but beautiful green when cold; 

' Dr. Walchner gives a comparative chemical analysis, 1. Of hyalosi- 
derite ; 2J Of an iron dag from the Dax iron works in the Pyrenees; 
specific gravity :s3.760 ; 3. Of an iron slag from Bodenhaus^n, in the 
Hairtz, spedfic gravity s:3.520; 4. Of a crystallized dag/iVom Latiten- 
thal in the Hartz, described by Mr. Hausmann, specificgravity's:3.8T0; 
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iitfid i. Of a mineral called volouiic iron-glaas by Kanten. The last of 
these analyses is by Rlaproth. 
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99.2271 99.155 


99.746 
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99.75 



The ixtm sUigs appear^ therefore^ to coudst priDd]Sa]ly of aOicate of 
iion^ part of the iron being replaced by magnesia in the hyalosiderite. 
Dr. Walchner moreover indicates an exact identity between the fbrms of 
crystallization of the two subsUnces^ at least in so fkr as measurements 
not perfectly accurate would allow him to judge. Notwithstanding 
these observations^ the vast difference between the degrees of specific 
gravity, being below 2.9 for the one^ and above 3.5 for the other^ eveh 
though all their remaining properties should be ftmnd to be identidtl^ 
will prevent them from being considered as belo&ging to one and the same 
species. From the analogy between the iron slags and the hyalosiderite. 
Dr. Walchner concludes that the rock in which it occurs must be of 
Volcanic origin. The name of the mineral/from Uy»t, giats, toid^fin^H, 
iron, has been suggested to him by its properties and composition. (FVom 
Schweigger's Neues Journal/ur Chemie, ^* 6.ix. p. 66.) 

21. Hopeiie, a new mineral, — Form prismatic* . Fundamental form • 
scalene foMr-sided pyramid of 139* 41'; 107* 9r ; 86* 49^ Plate III. 
Fig. 29, in which the ratio of Uie three lines AM : M B : MC « a : 5 : 
c is » 1 : ^4.443 : 4/ 1.493. Combination observed similar to Plate 
VIII. Fig. 6. 
' Incidenoeofilf onilf over^»I01*24^»^;. 

€i 9 on s over / « 81* 34' » (^r + od )*• 

Cleavage perfect parallel to Pr + qd (/), less distinct parallel to &r -f 

00 (p). Surface of Pr + od deei^y striated in a vertical direction^ the 
other faces smooth. t 

Refraction double; two axes, the principal one perpeiidicular toibe 
axis of P, and also to /. Action of the axis negative. Angle of result* 
ant asces about 48* in the plane of P— a& (g), contiguims to the obtuaa 
lateral angle of P. Index qf ordinate li^'oeium metxly 1.601. CoUmt 
grayiah- white lustre pearly jxpo^ I, vitreooa in other diiections. Tranum 
parent, iranslncent. . 

; Hardness 2,^. « . 3.0 Specific gnUfUy m 2.76 of • perfect crystali 
rhospkoraatncewad£kciricity,iMikobjhmU - ■ 



* This miner^ reaenaibled yerf s^Q9g})|f4|%drHe and Crygl^^ Mi^ 

two species of the order Haioide of Mohs. . It is soluble in ^dds withool 

efierYescence. According to an examination by the'help of the blow« 

pipe^ instituted by Mr. NordeHskiold of Abo, £t consists of some of die 

stronger addfi^ Itlre'ttie phosphol1^ori)orBdC8ctd^ mixed with zincj sofne 

earthy base^ and cadmium; " Hopdte occurs sparingly in^e cavities of 

several ores of aine^ founds at: Altenbefg, near Aix-la^Chapelle. This 

interesting substance has been estabMs^^ into a specif by Dr. Brewster, 

whp Mmedit in hbnoiif efJDil. JiOfte. . 

? ■ -•' "'-^ : • 

93. Childreniie, a New Min^aL — ^Mr. Brotike has described the for^ns 

of ^ miDentl as bei«g similar to Fig. p, FiATi VIIL with the foUoif* 

ing- angles: ^ 

Pow i? or «^ «• 1U:» 50^ T. ~~: 7 ^,ir e on e' » 130' 90' 

PoB« a 152' id' ^i^ge^on^c^^'tf'^oor^a' 

. Pon/ ««0* 

' The fcNrms belopg, tberefoTje, to tljpfe jPrismatie system of Moha. 

C/eava^j not observabk. ITori^^ Cohutt 

wibe-yellow. Tliis mineral oqoj^ in small apertures, en the sur&ce (^ 

frystallized quartz^ found in ^ome part of the ground perforated for the 

canal near Tavistock^ in Devonshire. It ha& been analyzed by Dr» WoU 

U&Um, who found it to be fpj^kdsphate of alumina and iron. It has been 

naiqed ChUdreniie, m honour of Mr. Children, it resembles sparry 

iron ore and heavy 8par.--^See QMorterlff Journal, vol. xiii. 

83. Somervillite, a Ifew Mineral. — The determination Ibf this ^ledea 
IS alao due to Mr. Brooke, who named it in compliment to Dr. Someri* 
ville, from whom he obtained tbe specimens. The forma of Somervil* 
lite are pyramidal. One of the crystals is shown in Plate VIII. Fi^ 
4. The inclination of 

Ponaisa 147''S' Uotxdt^lW 

PonM » 90 MqqM'nOO 

M on « » 161 33 
> Ckaatage^ perfect perpendicular to the axis, imperfect, if at all, pa^ 
rallel to M or J. Hardness less than that of Idocrase, erosa fraeinrf 
more glassy. Cohur, a very pale dull yelloir* Oocors at Mount. Ve«» 
suvius in cavities with crystallized black mica, and another substanee 
not yet examined. According to Mr. Childreui it decrepitates by itself 
befbre the blowpipe, and melts aJone into a grayish globule, with bwax, 
iptp a cQlour)e«l one, vbile Idoerase does not decrepitate, Ai^es with move 
difficulty, and yields globules of a greenish tingCf'— See Quarierfy Jour* 
949^ v. xvi p. 87*. 

S^. jyuUMfijU New MineraLr^yU* Biooke Jbaa given indicatiom cf 
thie mineiia]!, 9a<«ed by him in eompUment to Profassor Nuitall of Cam* 
bri^g^ l^fMi^Khjaftse^ It might be mistaken fat fk»polite, with wbkb 
it agrees in its form, which is a right square prism ;.bttt it it eofter •■4 
ipare{^yinth$^i9U^re; iftpOBseaeeaai^y of light, j^semUing that 
of soioe £laeolite from Noxwi9» JOA « colour Ukeviiei^^nMidung to i%* 
5 



p. 36«. 

. qj^f^*^ in ^e shi^pe of .' Fjg* <^, P^vfi YXII' 

iDcidcBoe of ^ on »!»- .SB" 84'; p on < >i» . 89«; 

# on h* »» 156'' 8^'; M on 1 1» 119" 80"; 

Sometimes the faces marked m are ir^ting. Cleavage^ diatinct |MU<- 
allel to jD and ^. Surface brilliant ; colour black ; hardness^ scratches 
glass easily. M. Levy discovered this substance in minute crystals, 
disposed on the surface of certain specimens of cleavelandite, from Aren« 
daly and named it in honour of Dr. Babington. It has been examined 
by Mr. Children before the blowpipe^ who found the indications of silica 
iron and manganese ; he obtained in addition^ via humida, a corisideiw 
able proportion of lime, A slight indication was perceived of a minute 
quantity of titanium. — See Annals ofPhilosopht^, No. xl. p. -275. 

; '• ' ZOOIOGY. 

26. The Byaena Fenaiica, or Wild African Dog. — ^This animal, which ita 
^ remarkable for hunting in r^;ular packs, is smaller and more slender 
than the common-shaped hyena, or the spotteid one or Croeuia. The 
general colour is a sandy bay, or «.n ochracepus yellow, shaded with a 
darker brown. The whole body is blotched and brindled with black, 
with occasional spots of white, and the legs are generally marked in tlie 
same manner. These marks vary in difierent individuals, but the more 
constant ones are a deep black stripe, extending from the nose up to the 
. middle of the face, and between the ears : these are blackish both with* 
in and without, and covered with short close hair, which is sometimes 
Very thin : at the interior margin of the ears on the inside, there is a 
'thin and observable tuft of whitish hair : the nose and muzzle are blade. 
The tail is bushy like that of the fox, and is divided in the middle by a 
ring of black, above which, or towards the insertion, the colour is nearly 
the same as the general tint of the body ; but below, or towards die tafl 
It is white. 

' The dog, the wolf, and the hysena, correspond in having six grindera 
in the upper jaw, and in the lower seven. They also agree iii the form 
iincl number of their ribs, and lumbar vertrebs, having seven of the lat« 
ter. Their ribs, of which there are thirteen, are thin arid narrow. Buk 
t)oth in the striped and spotted hyaena they are^fteen in numbet*, and oif 
an extraordinary breadth ; and are proportionally much stronger and 
larger than in any quadruped of their size : in these the grinders are on- 
ly four, or at most five, and the lumbar vertebre not more than five. 

Hie present animal, therefore, with respect to its te6th, ribs, and lum- 
bar vertebrae, would be arranged in the genus Canis, from which it dif^ 
fers, however, in having only four toes on each foot/ and it is said in 
Other essential particulars. With the genus Hyaena it agrees in number 
of toes, but difffers from it in bulk; and in the conformation of the skelc* 
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ton. Tkefle diifer^ioes were first noticed by Mr. Biooket, who poiiii« 
ders it as forming a new genus. 

' Mr. Burchell^ fW>m whose Travels in Africa, vol. ii. p. 9S9^ the above 
acoonnt is taken^ informs us that he had one of these animahr in hi^ 
possessibn for thirteen mdnths chained in a stable-yard; and that, dur- 
ing that time^ its ferocious nature deterred every person from attempting 
to tame it ; but it becanie at length so much softened in manners as to 
play with a commitm domestio dog. The man, however, who fed itj 
never dOnf vepture his hand upon it. 

27. Power qfthf Arctic Dogs,^^ttpiBm Parry has giyen an interesting 
accqini of the power of these animals, and of their great use in dragging 
jinGhor§, cables, bo^ts, and stores of |»U lii^ds frgn^ the Heda io the 
fary^ which they poformed with astonishing ease ai^d expedition. '*' It 
waa a curious sight," says Captain Parry, ^^ to watch these useful aoi* 
mals walking o^ with a bower anchor, a boat, or a topmast, without 
any difficuUy ; and it may give some idea of w)iat they are aUe to per- 
form to state, that mne dogs» of Captain Lyon's, drag^ 1611 pounds a 
jAiaunce of 1750 yards in nine minutes.; and that they worked in a si- 
milar, way between the ships for seven or eight hours a day. The road 
n^as, however, very good at this time, and the dogs the bept tba^t could 
be procured." Page 426. • 

IVt GEMERAI^ SCIENCE. 

96. Jteium of the Jl^ssiil^n 4^tarctic Expedition,- — This expedition, un- 
der the command of Captain Bellingshausen, hasi added to our knowledge 
of the South Pohqr R^ions, by the discovery of two islands within the 
Antarctic cird^, the only land hitherto known to exist so far to the 
southward. ]3oth these islands lie in about 69** south latitude. One of 
them, named Alexander I. Island, in TS** west lopgitude^ and the other, 
Peter Island, in 19"* west. Both of them were so closely enveloped in 
ice, that no particular examination of them could be made. This ex- 
'pedition, conusting of two ships, the Wostok and the Mirni, sailed on 
the 3d of July 1819. They touched at Copenhagen to improve their 
equipment, and at Portsmouth to take on bcMurd the astronomical instru- 
ments which had been ordeied for them in London, and from thence 
proceeded to Teneriffe and Rio Janiero, on their way to the southward. 
The leading olject of the voyage was to explore the Antarctic R^ons, 
and perform a circuit of the southern pole as near to it as the ice would 
permit ; and, avoiding the tract of Captain Cook, to make their highest 
penetration where this navigator had kept at a distance from the ice, 
and on the contrary to retire into a more northerly parallel in the me- 
ridians where the adventurous Cook had made the most paxticular exa- 
minations. On this judicious plan they succeeded in the discovery of 
the two islands we have mentioned ; but they could not approach withm 
thirty miles of them foi^ iccj and that only on the witt side. The ice 
was generally found to lie so far from the pole, that their highest lati- 
tude was only TO d^;rees, being short of the point reached by Cook. 
Within the antarctic circle they traversed a distance of near 30 degrees 
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of kmgkildei and taking thft latimde ixf 60 d^greea, we find iihat SCO de« 
gipea.oglongitiidft were traced in. tha two.voyagaaby Cook and Bdlii^;B« 
bausen within thia parallel^ leaving only 60 d^greaa of longitude unexA 
plored at.t]|it elerfttion*— ^p/i. to At^. Pokar Btgkm^ by Bfr. Beoreaby, 
in the Edwb* Eneychpadia, Vol. XVII. Part I. about to a^nnr. 

SB,l9ipermeabU^ffof^OhHto Waiet.ufiderhighpreMnirtJf^li.tnAlMUlly 
maintained by Mr. Deocbar, in a paper in the PAihaaphical Maguyme^ 
voL Ix. p. BIO, that from the potons Aatlir^ of eeitain ailioeotai bodieay 
it was extremely probable that the flnids in minerals had been fibroed 
Aaavg^ tbihr naaa by preanue> and that the water which isfbund in 
wdWopped bottles, when sunk to gveat depths in the oeeanji has been 
lenaed throng the pares of the glass. 

The Rev. Mr. Campbell, in a Toyage to South Africa, carrisdoot widi 
hini two crystal i^ebldar bottles, hermetically sealed, and made on par- 
poBe,byliesBrs.PdleiandGreen>St.Panl'sChnrdiyard« InLstil4<>5i7'N« 
imd to the W. of the Cape de Verdldands, they were sunk fromob board 
the.WcstiMBelaBdytoadepth ofS0OfrthoBis,or 15WUfcet, bymeawioC 
two leads, the one of 83 and the other of 88 Iba.. When the mpe w«a 
braq^t upi by tiie ^nwrtion of <toi men» finr a quarter «f an lkoat,*iihe 
two gbimiar battles were JbmMdemfty. A wine bottle, sent dowU at ^t 
same time, corked and plastered over with rosin, came up full of wafer, 
with the cork inrerted; five other bottlea were fuU of water, but the 
eoiks and rosin of these were in the same state as when let down. - An- 
other wine bottle had the pitch remaining entire on its mouth, but the 
inside was nearly fall of water, in whkh also the cork was swiminHig. 
The water in thednside of the bottles was not more. ir&Ai than befere its 
entrance. Campbell's Second Journey in Africa, vol. ii. p.* 383. 



Abt. XXXII— list of patents fob new inventions, 

SEALED IN ENGLAND SINCE JANUARY 1,. 1894.. ; 
i iwxu 1. Foe Imftroved Methods qf Freezings Water. To Jouk Vii^ 

LANCE. 

Jan* 8. For- an improvement on the-Frtneh Military MUl ftr Grind* 
ingWheati&c, To Frakcis DeVeheux, Londoti. ' 
'< J^an. ItS* For an Impr&sed^ UmbreUa. To Joseph -Foot, LehdoiK 

Jan. 15. For A Floating Breakwater. To Josir Whtye, liondcm* 
An account of this invention will be found in this Number, p; 14S. ^ 

Jan. 15. For Improvements on Phttgiks and Harrows^ To*' JolAt 
Finlavson*, Ayrshilw. 

Jan. 15. For Improvements kiFermenied /itgiisff , and Mieir pveduetAi 
To Jean lb Oeanb. ' '^- ,. » . . i . . ^i 

Jan. 19. For Improvements on the Garionit. To' WilliaW CfrOt* 
TERiDos; Oork. . . ..i : - . .\ / 

Jan. 19. For Improved Ma^kifteryfif^ Qtinding Ookntte^ ^ToCrtoaoc 
^oLLAan, London. v^ 

Jan.. 19. For Improved Tubes Ar €h^, and other purpons. QTo 
James Russell, Wednesbury. . t . . 
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' StSti. 1». Tor in frnprav^ Mediotl 6f Mm^imt'mff atid' PutffkfUig 

x£Aaow<5 AlitrgaveiiDj« 

Jaik 1^. fV)r ImproyemtntB iik Tuning Hidi^ &jc To HoDr-A^iy 
FLSTciresy Wal8all» 

ilini. 1»4. Fer hnpvoipeineiits in Wheel Carriages. To THO«A»^JBtt#- 
LBYy Queen's Uoorty Mlaiid. 

Jan. 24. i\ir In^roved Mediods of Figuring and OmamefiUngvttri* 
mcff .ffa£r»:t. To Jomr HtUrdooAT^ of Tivextvn. . x . . . i 

. J«ii. 97. For Improved Machinery and lostraments £ar Driuing sad 
CZfifllMii^' CM£^ omI IftOHcsct 9Sk Jdnda. To John Joh^s^. iieediu 

Feb. 7. For an Improred Method of SiMping. To Sib WiiiUAii 
CnwoBsvEy Bart* '. .' 

• Febb 10. For the Dianzfna^ or an Improved Method of «]diibitiiig 
PiBtnrei, and of Diatnbirting'aiid Direetiiig tlie Day^iig^ on tUe# To 
i<mm Ajirowsmith^ PkcadiUy. Pal'fly comnmniteted hy i tee^HtK 

.Feb. 10. FotuJmfjCotutrmcted Mob To R. LtoT»^ aad: J. Roi^ 
»BirRAM» Biickfriar's Row. < .<i 

Feb. 19. For smpvored yalii/AaiM&> SanOagu^ moA Suffpot^mi:vi 
A«a^ &e. To (IxKBT A]»c#ck> Binniagbani. < 
, fbb. to* Wot faXfaoyemenU in' Printing Jia$kiMe$» To Mr* Wiv* 
lAAK Chos4:h^ Binmng^unn* • •. .. ; . . r 

■ Feb* 10. Ear Improwmenis in Prmfmg* itf odUfli; j« To Ano. Api* 
v&BdatHj Bbck^rianu 

Tob. 10# Fob ImproYemratB to OMote Coticm^&a in Machinery, by 
wbidi ftictioo i» oonTeorted into an liaefol ponivr. To tfae^RtT. Mosst^ 
It^AACB, London. 

Feb.^ 10. For a Quick Method of Communicating Intelligence, and Con" 
vej/ing Parcels and Chods, &c. To John Vallance, Brig;faton. 

• Feb.S8. For Improvements in Pavir^g Horse and Carriage Wayt» 
To A. B. Chamb^ks, New Bread Street. 

fWs 98^ For a method of JSha^fingO^^^^ &o. #nd Jmf r^vemaUft ta 
tbe Machinery employed. To R. Evans^ Bond Street* 
. Feb* SO^ ' f^or a Process of majdog n Certain Materia a i^itpblfi Sub^ 
MiUute fir Leather. To^ JopN Gunb¥> N» K«Bi Road. 

Feb. S8i For a.Npw Method of Combining and Applying ttertgin Kinds 
qfFuel. T^ Jo^w Chbisvi^^ Ma^Ic^ Lane* 

Feb.«8* For an ^^j^ro*** *« b^ Api^ied to a WindUas. To Wil- 

Feb. S8* For a Metallic Frame Glass fir ffot-houstss, and all Inclinejf 
tdigkts. ■ To:J/ W. Aicii4^Bs> J^iBip^ana. 

Feb. 98. For Improved Harness for One Horse Carriages* To Wii;* 
Xf A» QwA^f STjr SfrtffiehL 

Feb. 88. For Improved Rail and Iron Roads. To W>:JAIf c.^^ 

¥«|k;99..'Far«ttImF^Ov0d.¥ay of Cd^f^H^Mthg «mA fUdwga Coke 
Oven near Steam, or other Bwlers^ tosaveFuel. ToMAifBiGl p£ Jopoff. 
- ftb,«0. Forikii%B«JprBiaWi^Zi^»^ ^e. Waier^oif, ToC. 
v. FtBBTWooD^ Dublin. 
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Wb»k ft Tkree mpumft p««0»t»te taprpveni^tg in Xac^i i^ai»t 
fflj^ ittad iS|pliMi^ Machiimy* ' . 'Cq Jorn jl]^ATi|fK>AT/ TiT«rtoii. ,, ^ 
• Mitdi 1. For ItiiiHrovte«M»fti ia i^ iCadkMr. To W. P. Mosj^y. 

'liatth 15u For ImproTctas^ls ia X«i^ 4f<sfA«N«f:r« 1"^ V- iVf oup^. 

fiamer (CkiHluniUB) «» d t/jv ^ red>cQlouriig''''^0^ .'J^o Rurnr. £i»i[. 

March 2II.F«r aJlfasi&mir.^Q i9a^fiH>'9i ^neFiecexiflMtker, mtko^ 
^eam, SO^beg, ^Oopet, €apn JM$, Siea^t ^ To J. H. PjpTEi.PixmM^ 
Somors' TowD. ... 

Mtf cfa dOk Fo^ aV Instrumm^^iidmg Oe Oi^ic CW^nif itf ^taaJT" 
^mg" Timber, T^ Jaxcs BoGxas^ JSi^u^bpfongh. . . •) , 

Ateeft SD. For ImpnHren&eiits <«i tlieBo^M-iVir^ i^octf Madiinety, To 
JoHH^ LoNGFOBD^ Nottingham. 

March 20. For Improved Machinery to spin Cotton, Wool, or SiOt* 
To JoHVfxUtAVk^A9f Ttv«irtob* . . 

March SO. For an Imjiroved Apparains for Producing lAghi, To 
If iTNitY Berkt^ Abclrarch Lane, Ltfnddti. . . ..V 

Mardi 90. 'Ftir Improted IHdMbkg 'Appsratmt, puJiy^eommunicated 
i|r0in ahrwuL To J. J. St-ajnji Aaa» Vamiiiall. 

Mardi SSL For an Afparaiusjbr Manitfiicturing and Burning Oil Ga$t 
communicated from abroad. To Chables Dement, Fenchurdb Street;,, 
London. 

March 24. Fofr Machinery for picking and prepdrinf^ Flax, threshing 
Grain, and sheeting Clover, S^is -Toj Nam en Goodsell, Loadoih r 

March 27; For Improved Wat^-iShsets. To£]$ivC ^a^AK,:N«rwidi« 

Apnl 7. For Iriipfovements in l^uhiaces and Forges foi^ prepetrij^ Itbn. 
or /SUeel, 'and tneki'ng Rails, S^c. To Joseph Spekckk^ fielfJUt. : 

Ajwil 7. For ati Ii1tiin>oved Cloth eaUed BriHih CaAnme. . To ^AMfea 
SofloriELD^ Rastnici. . - - . . ; 

Aprils. For the Ustful tind Etegant FaciiUdtfir forShapif%. »k 
Thomas IIyallb, Sheffiield. r r 

•* * \ — .-. '■ ■' i V ' " ;> "^ — ^"^ 

Aax. XXXIII.--LfST <>F PATE^^TS l&BJ^TmMSGQTJUX^ 
' feice IsM March, 1824^1 ; \ ^. : • 

1. f Oft -Ittp^vefiieats ia i^, Machinery for Worlcing Pumf». To 
Joel SPtLfcEi^, ^ Chelatea. 2d Mai-ch^ 1824. Written to the Seal, &c. 
18th Mutdi^ I8«i. . 

2. For Im|>^oienMiit8in the I^rodess of, and A0farifiisjhr l>istiUihg. 
To Jean J^cques^tainma&e^ of Belmont Plstiill^^ MTand^^ror^f , 
County of SUAr^^dMtiltor.^ ■''['. 

3. iVnlan Ap^aiatua or impgroved Methgd 6£ -^C/^^ If^i^^y ^f> 
Daniel Toir«B of Liverpool^ Lanckatershire, ship-owner. .Wr\tien p 
the Seal) &C. 29th April, 1824. 'I 'J' ., ^^ ' .* 

4; For an Improved Fid for the Upper masU/)! ships.~*^o.BENjAMij^ 
RoTCHy Baq. of Fumival's Inn. Written to the Seal>.&c.29tli.' Apr3f 
1W4. 
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CekiHal Phenomena. 



5» For Improvemeiits in the Machinery and Process of maknt^Meiai^ 
^c Piaiesy HoOerSf Pipes, OfUnders, &c . To Thomas GEruix, Esq. 
Henry Street/Pentontille." Written to the Seal, &e. 99tfa April, ISS^\ 

6. For the manufacthring or iMiking of an Elaatic Fabric htom Whtk* 
hone, and the manufiustnriiig 01* making of Bhurtic Fabrics firom While- 
bone, Hemp, and other materials comtoed, suitable for making* into 
Elastic Frames or Bodies Jor Hats, Caps, and Bonnets, and also ihe mtf- 
nnfkcturing or makfi^ of such Elastic Fiames or Bodiea ftoln the tftme 
materials, by the mode of pltttlBg. To John Gibsow, hat-maker, Qlam 
gow. Written to the Seal^ &c. 19th May, 1824. . : 

7. For an Apparatus to he appUed to a Windlass. To Williak Yetts 
of Great Yarmouth, Norfolk, merchant. Warrant daited at Caxiton* 
House, 5th May, 1894. Written to the Seal, &c. 19th April, I«M. . 



Aax. XXXIV.— CELESTIAL PHENOMENA, 

JFVom Jtify 1, to October 1, 1.894, adcttkOedJor the Meridian ofEdin^ 
buirgh^ By Mr. Gkoeoi IvNas, Aherde^ ,. 

These calculations are made for Astronomicd lame, the day beg^nnii^ 
at noon. The Conjunctions of the Moon and Stars are giten in HIght 
Ascension. 

AUGUST^ 
s. • 

- 6 T,i» 
47 ) FiTsA Quarter. ' 

- 6) <^Wl 

- 5 near a g^ 
49 O Foil Moon. 

- $ near a ^ 
15 ( Last Quarter. 

- 6yh 

- <S ) 132 « 

- 6<V . 

31 enieii v^ 

-65/88 

58. • New Moon. . 

- 4)$: . 

- 6)5 
4 ) First Qnaiter. 







.- 


JULY. 








D. 




K. 


s. 


n. 


B. 


M. 


.3 




25 


li^ 6)^ 


1 





40 


3 . 




22 


3 ) First Qsartec* 


1 


9 


36 


5 




47 


15 fi>0W 


3 


9 


7 


T 




34 


40 6)6ni 


3 


10 


3 


8 




49 


— 6 ) B Oph. 


7 





— 


10 




63 


- 6 )¥ 


9 


7 • 


24 


10 




12 


36 Full Moon. 


14 


21 


— 


14 




28 


28 6 V 


17 


8 


23 


18 




10 


- 6 ?V 


17 


13 


11 


^18 




49 


19 ( Last Qaarler. 


18 


8 


45 


21 




6 


^ 6)\ 


19 


14 


34 


21 




40 


- 6§V 


22 


2 


40 


'22 




43 


11 enters 9> 


22 


18 


6 


23 




3 


— 6)1S2« 


23 


16 


. 4 


24 




30 


- 6 5 » 


24 


2 


15 


25 




43 


28 <5)7^ 


24 


14 


40 


25 




32 


-605 


25 


19 


17 


25 




27 


-6)? . 


29 


t 


10 


>5 




2 


11 # New Moon. 


SO 


20 


^30 


25 




36 


- 6)5 








2T 




28 


- 6)5a 








2t 




35 


- 6)»S 








29 




43 


32 60? 
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S£PT£MBSR. 






D. 


H. 


M. 


6. 


D. H. 


K. 


•• 


2 


11 


49 


- 6)i» » 


20 16 


40 


20 Im. I. Sat If 


2 


U 


36 


- 6)W 


22 10 


6 


32 • New Moon: 


T 






. $ Greatest Blong. 


23 12 


40 


- 6)i 


7 


.11 


23 


57. O fluU Moon. . 


23 U 


36 


15. O entcra ^ 


12 


12 


50 


— 6) «iflR 


23 15^ 


40 


-. 6)S 


13 


U 


.46 


34 Im. I. Sat. If 


25 19 


54 


- 6)i 


13 


19 


22 


- 6)« » . 


27 8. 


— 


-.• Q near a lift 


14 


14 


40 


-^ 6)h 


28 15 


10 


48 ) First Qnaiter. 


15 


18 


49 


56 ( Last Quarter. 


29 17 


38 


- <$) 1» 


16 


11 


51 


- 6)f^n 


29 21 


37 


- 6)W 


18 


20 


51 


- 6)V 









Eclipse of the Moon. 
On the 10th of July, there will be a small £cKpse of the Mmhh, ptrtfyxMble; 
The times are as follows : 

1>. B. X. 8. 

The Eclipse begins, . July 10 15 17 35 

Moon set3 Eclipsed, . . — 15 41 40 

Middleof the Eclipse, . . — 16 1 46 

Ecliptic opposition, . . — 16 12 36 

End of the Eclipse, . — 16 45 57 
DigiU Eclipsed, I'' 38' 11'', on the south part of the Mqoq's Disc 

OccultcUion of the Oeorgian Planet 
On the 6th of August there will be an Occultation of the Georgian Planet by 
the Moon. The following are the elements and principal results of a calculation 
for Edinbutgh. 



Geocentric 6 of the ) and 9, Edinburgh, Mean Timet 

August, 6 
■ I apparent time. 

Geocentric Conjunction in JLongilude, 
Sun*s Bight Ascension, . . . . 

— — horary motion in Bight Ascension, ' . 

Obliquity of the Ediptic, 
Mo<»i*s Latitude North increasing, 
Geocentric Latitude of !^ South, 
Moon's horizontal parallax for the Latitude of Eduibnigh, 
_-« horizontal semidiameter, * • 

■ horary motion in Longitude at the instant of con- 



junction. 



• for the hour precedmg, 

• for the hour following, 



I ■■! horary motion in Latitude at the instant of con- 
junction, . • • 

< I for the hour pveeedhig, 

foy the hour foUowingf 
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10 


3 


48,09 


9 


58 


18,20 


282* 


36 


42,36 


136 


45 


43,39 




2 


23,62 


23 


27 


44,40 




18 


24,19 




25 


7,43^ 


. 


54 


25,90 




14 


52,01 




30 


4,86 


. ' 


30 


5,26 


• 


30 


4,47 


+ 


2 


44,67 


+ 


2 


44,73 


. 4r 


2 


44,61 
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The fbUowIng are the prindpel leraltB in making the calculation for Edin- 
bi^gh, reduced Laatude^5*' 4^7' ^'' K.; Longitude in time 12' 41,4^' West of 
Greenwich, • r . , 



• 


For tbe Immenian. 


For the Emersion. 


Apparektimi. 








«. 41. 8. : 


H. M. 8. 


H. M. S. 


H. M. 8. 




9 ^ IMO 9 47 18,90 10 tf2 18,30 
283*19 471^283 34 50,06299 S2 S5.6& 


10 53 18,2U 


Rl^ AfloensUm of the Meridian, 


300 7 28,04^ 


Moon's Longitu(te,^ . ... 
trueXalitu<{e N, . 


282 90 4M7 
17 51,26 


282 31 11,57283 8 46;ia283 4 .16.22^ 
17 54,00. SO. 52.351 20 55.071 


Altitude ofthe NiamgerinMa, 


12 m 47^ 


12 31 25,0 


17 40 28,8 


17 46 38,6 


Looffitude oftfie Nonagenina), 
PiuaUax S Latitvd& ' \ * . 
Appar. diff. Looft | aiid 1P 


306 54 25^ 

-4 5e,<» 

^ 15,52 


307 SO 7.5 

— 5 0,07 

53 14.78 


337 10 19,2 

-13 25.55 

51 56w£t6 


337 32 15,1 
13 33,74 
51 55,17 


10 53*02 


10 30,96 


13 38,14 


14 0,26 


Appar.diftLat'JtaeHflf" ' 
Ifoon's Appar. mot in 1 of tiine« 


'TO 16,88 


10 13,35 


5 57,18 


5 52.66 




18,34 
+ 17,60 




28.14 




-0,74 


-6,43 


+ 16,71 



D. H. M. 8. D. H. M. S. 

Immersion 6 'd '46 22/^6 Emersion 6 10 5S 37,87 
No allowance has beeen made for the horary motion of the Planet 

The fbUoMng are the final results^ in Astronomical Mean time. 



Immersion August 
£mersion' — ' ■ 



D. H. 

6 9 
•10 



M. 8. 



51 i«,5«)at 10' 16" 8 N.? . *, v, 

58 Tm] 5' 55- 9 N.J •**«)* ^^"*'«- 



OtammtioM m the Occidtation of the &th of April, 1824. 
At Aberdeen^ th&ereving of the 5th of April wad very favourable for 
observing the occultation of Juj^Xer and his aatellitea by the moon> in 
as far as regarded the immersions. The following aie the times of. 
these phenomena ; after allowing for the error and rate of the elock^ 
which w^e ascertained by transits of the sun. 



Immersion of the 3d satellite, Apiil 
Ist 



Fitst external contact 
first internal contact 
Immer8i6n offhe 2d satellite 
Second inliemal contact 
Second internal contact 



Sy C^tertfoHon. 
D. u. M. 8. 

II 10 5,2 
H 17 87,7 
11 18 40,2 

11 22 25,7 

12 9 12,5 
12 10 15,5 



BU Cakulatidn, 
n. H. M. s. 



5 11 17 2.53 

il 18 7>l 

12 8 51 03 

12 9 52 83 



The Immersion of the 4th satellite happened at so short an interval 
from that of the planet, that it could not be conveniently attended toT 
The times of the immersions are suj^posed to have been obtained to the 
nearest half second; but a haze, which afterwarcLs accompanied the 
moon, rendered the two observations of Ihe planet subject each to an 
uncertainty of two or three seconds. The telescope used was a 3^ feet 
a^l^omfrtic one, by DpUond, with a power of about 70. ♦ ^ . . \.. , 

# Aii^ obfarvadon sC thls'bbcttltaCion at I iiclibuimy, -iwte J c dbU igh , wflT t# 
found in pagai 179, 186* Ed. ...:.. x : 
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AnT. I.— -4 Biographical Account of J. H. Van Swinben, 
J. L. M. Phil. Doct. F. R. S. Land, and Ed. Professor 
f^ Natural Philosophy and Member of the Rcyal InstUuU 
of Arts and Sciences of the Netherlands. By G. Moll, 

. Prq/essor of Naiural PhUosophy in the UniversUy of 
Utrecht. Communicated by the Author. 

Mb. Van Swikden was born at the Hague, on the 8th June, 
1746* His father, an eminent barrister, intended to bring 
up his son to the same profession, and with this view he 
watched his early education with the tenderest caj^e. .The 
young Van Swinden, however, soon showed a disposition to 
studies of a di£Perent kind ; and he took peculiar delight in 
calculating, drawing, watchmaking, and mechanical. pursuits. 
Blassiere, author of some good mathematical treatises, was 
his teacher in that department of science ; but the young pu- 
pil soon outstripped his tutor. At an early age he was sent to 
the university of Leyden, where he had the good fortune of 
meeting with Mr. Hennert, afterwards my predecessor in the 
university of Utrecht, and then private lecturer in Leyden. 
Hennert, a staunch Eulerian analyst, initiated his friend into 
all the intricacies of the modern calculus. 

It was, however, intended that Mr. Van Swinden'^s princi- 
pal study should be the law ; but the strong bent which his 
mind had taken towards studies of another sort was not to be 
counteracted. If a sense of duty prompted him to attend the 
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lectures of the professors of law^ a natural inclination made 
him eagerly follow those given in that department of science 
which he was destined to adorn. 

Even at the commencement of his philosophical career^ Mn 
Van Swinden was struck with the eminent qualities of the ce« 
lebrated Sir Isaac Newton, as a mathematician, as a writer, 
and as a philosopher. The works of that great man were 
among the chief objects of hb study in the university ; and 
when he was about to leave it, his diss^tation de AUracHonCf 
with which he took his degree, abundantly showed how deep* 
ly he had entered into the views of the author of the PriiP' 
dpia. 

He afterwards appeared to have seized every opportunity 
of explaining and illustrating the philosophical method of Sir 
Isaac At the early age of 20, (1 767,) when he was called to 
tbediair of natural philosophy in the university of Franeker, 
he opened his lectures with a discourse, De causis errorum in 
rebug pkUosophicis, On another opportunity (1779) he spoke 
<b philoscphia Newtoniana; and when he was afterwards 
called from Franeker to Amsterdam, (1786,) he agmn open- 
ed his lectures with a discourse, De hypothesibus physic 
dSf guamodo sint e mente Newtoni inteUigendae. In all these 
discourses, which have been printed, that sober-minded phi- 
tosophy which has its foundation in experiment and induc- 
tion, and of which he acquired a taste in the writings of Chan- 
celbr Bacon and Sir Isaac Newton, is strongly recommended ; 
and there exists perhaps no better antidote agunst the poi- 
sonous influence of that mystical and hypothetical manner 
of treating subjects of natural philosophy now so common, 
than the perusal of these writings of Mr. Van Swinden. 

At Franeker, the tranquillity of a small town gave full 
scope to his ardour for study. He would often not stir from 
home for weeks together, and all his time was divided between 
his closet, his pupils, and his observations. This overstrain- 
ing of his faculties had its usual effects ; his health was im- 
paired, and the mineral waters of Spa, Aix-la-Chapelle, Fyr- 
Hiont, were frequently resorted to, in order to restore his 
strength, and aboie all, to drive him from his study. He en- 
tered with ardour into all the new discoveries of that period, 
either in natural philosophy or chemistry, and kept up an 
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extensive correspondence with many of the most prominent 
fidentific characters of that time, as Charles Bonnet, Spallan- 
zani, T. A. Euler, Saussure, De Luc, Dr. Maty, Wilcke, 
Bertbolon, Lalande, &c. 

The subjects of meteorology, electricity, and magnetism, 
then particularly engaged his attention ; and he applied him- 
self with unremitting seal to such observations as were like- 
ly to throw some new light on these interesting subjects. 
Amongst his earliest writings, is his Teniamen de MagneUy 
published in 1772, in which he exposes his mathematical 
theory of what he calls the pwuiwm culminaiM. 

During the long space of ten years, the magnetic variation 
was actually observed every hawr qf the day by Mr. Van 
Swinden, or his pupils. With equal care, during thirteen 
years, he kept an exact register of the barometer, thermome- 
ter, and hygrometer. No circumstance relating to atmosphe- 
ric phenomena escaped his attention ; no aurora borealis ap- 
peared during his residence in Franeker but what was accu- 
rately observed. Part of his house and garden were arrang- 
ed as an observatory. His friends, his pupils, even his ser- 
vants, sustained the parts of observers during such absences 
as he was compelled to make. Even in other parts of the 
country he procured observers, to whom he gave directions 
and encouragement. By these means, he collected an im- 
mense number of facts relating to ttie subjects of his investi^ 
gatibn, whilst by unremitting study, and an excellent memo- 
ry, he acquired a degree of learning which may almost be 
said to be unrivalled. 

His Recherches 9ur les aiguilles aima/nUeSy to which the 
Academy of Sciences of Paris adjudged the prize^ (1777,) 
contain such a vast number of observations, and such a variety 
of curious facts relating to magnetical phenomena, as are sel- 
dom found in any writer on natural philosophy. When the 
Academy of Bavaria (1776) proposed as a prize question the 
investigation of the analogy between magnetism and electri- 
city. Van Swinden received the program so late as to leave 
him only a few days to prepare an answer to the question. 
But he had thoroughly considered the subject. The experi- 
ments required had been made long before ; and the first me- 
dal was awarded to him. This paper, together with some 
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others on the same subject, he translated afterwards from 
Latin into French ; and they are well known to philosophers 
under the title of MSmoirea sur T Analogic dc TElectHciU et du 
MagnStisme, 1784. 

, The ancestors of Mr. Van Swinden were refugees, who had 
been driven from France by the revocation of the edict of 
Nantes. The domestic use of the language of their forefa- 
thers subsisted among these refugees for many generations $ 
and Mr. Van Swinden under the paternal roof, had had the 
opportunity of making himself so completely master of the 
French language, as to speak and write in it with that ele- 
gance and correctness, which Frenchmen contend to be al« 
mo6.t beyond the reach of foreigners^ Many of the works of 
Mn Van Swinden were accordingly written in French. Thus 
his excellent work on thermometers, and two others on mete- 
orological observations, are all written in that language^ and 
this circumstance certainly contributed greatly to extend his 
reputation over all Europe^ The Journal de Physiq^c^ the 
Journal des Savans^ the Memoirs of the Academies of Ber^ 
lin, Paris, of the Royal Society, of the Academies of Turin, 
Brussels, Haarlem, Petersburg, contain many of his papers. 
When Charles Bonuet'^s Contemplations de la Nature were 
translated into Dutch, Mr. Van Swinden made many addi- 
tions and notes, which Bonnet judged so important as to 
have them inserted in subsequent French editious of his work. 

M. Biot, in his Treatise on Natural Philosophy, tom. iii. 
page 143, asserts that we are indebted to Cassini IV. for 
whatever we know about the diurnal variation of the needle. 
This, I think, is not fair. We do not mean to undervalue 
M. Cas^ini^s observations, but it is unquestionable that, long 
before the publication of that philosopher's work, Mr. Van 
Swinden had observed and published that which M. Biot 
less accurately is pleased to ascribe to his countryman. In 
this respect, however, Mr. Van Swinden was treated with more 
justice by other eminent French philosophers, such as Haiiy, 
Halley, and Burkbardt. 

Among all these various occupations which took up Van 
Swinden's time at Franeker, he applied himself with assiduity 
to various branches of mathematics, as political arithmetic, 
the doctrine of chances, mortality, tontines, &c. In the works 
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of the Haarlem Society, he gave a new demonstration of New*- 
ton^8 formula of the biaomial theorem. 

Van Swinden performed his academical duties with strict 
. care. His numerous pupils, and thdr progress and success in 
life, showed his abilities as a teaeher to great advantage. The 
newest discoveries in science were introduced into bis lec-r 
tures, He endeavoured to communicate useful knowledge to 
his pupils, whilst he guarded them constantly against the 
baneful influence of that hypothetical mode of reasoning 
which begiin at that time to prevail among philosophers. 

In 1785, be accepted the situation of professor of philoso*- 
phy at Amsterdam, thus changing his habitation from th^ 
small and tranquil town of Franeker to the bustle of a larger 
city. In consequence of this, his habits and pursuits were i^ 
ipaqy respects altered. His assiduity and diligence remaine4 
the same, but their objects were materially changed^ 

iVmongst the new duties imposed upon him were mathcr 
matical lectures. He explained the elements of geometry, 
and indeed of mathematics in general, in an excellent work, 
which would have established his lame as a geometer, if it had 
been written in a language more generally known. In this 
book, the strictness of demonstration pf the ancients is unite4 
with practical illustrations, the usie of mathematical instru* 
ments, and the history of the science. In the last edition of 
his work, publisfhed in 1816, it is i^triking to find how the vop 
nerable author, then far advanced in years, ^new and had stu-» 
died even the most recent publications. 

iVnother work, which he began to publish after he was reu 
moved to Amsterdam, is more generally known. The P(m^ 
tianes Phg/sicaef as far as they are published, are allowed to 
rank amongst the best elements of natural philosophy, and 
have been found by actual experience to belong to the best 
SQurces from which the young student could draw his infor- 
mation, on those parts of natural philosophy, and its general 
principles, as are contained in the first volume and part of the 
second, which is all that was published. The work itself is 
on a most extensive plan ; and the multifarious avocations 
which crowded on Van Swinden in Amsterdam, delayed the 
publication, and made him afterwards abandon all thoughts 
of completing a work^ which would have done (he greatest 
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honour to its author, and which even now, unfinished as it is, 
is celebrated as an excellent specimen of sound reasoning and 
profound learning. 

Some time after he came to Amsterdam, he was elected 
one of the Directors of the school for the education of sea- 
)nen, and he did not cease till the last days of his life to pro- 
mote the object of that charitable institution, with the utmost 
zeal and ^care. That zeal prompted him, at the i^e of more, 
than seventy, in the absence of the teacher of navigation of 
that school, to proceed thither every day to giye the lK>y$ 
their lessons of navigation. With equal ardour he manage^ 
the concerns of the school for the blind ; and the interests of 
the Walloon Church, to which he belonged, found in him a 
ready and zealous promoter. 

Neither fortune nor fame were the primary objects of his 
ambition. But he eagerly endeavoured to render himself 
useful to his friends, to his country, and to science in gene- 
ral. He never spared any piuns, when he could anticipate 
that his time thus employed would promote the public good; 
nor did he ever refrain from speaking the truth from a sense ^ 
of the inconveniences, in which truths unpalatable to those 
in power usually involve those who bring them to light* 

Thus, when in 1795, a census was to take place in Am^^ 
sterdam for the first time, Van Swinden conducted this busi* 
ness, which then met with considerable opposition. 

As chairman of a Committee, to inquire into the state of 
civil hospitals, medical police, and other institutions respect 
ing salubrity and sanitary measures, at Amsterdam, he ren- 
dered most important services to the cause of humanity. By 
this inquiry a series of abuses and mismanagements, of long 
standing, were brought to light. Medical and police institu- 
tions, \fhich hitherto were deemed excellent, were shown to 
be really most defective and inadequate. The best means 
Mere, at the same time, pointed out for correcting the exist- 
ing evils. Mr. Van Swinden had then an opportunity of 
learning, by his own experience, that there is no surer way 
of exciting envy and hatred, than by bringing to light abuses^ 
in the continuance of which many find their real or pretend- 
ed interest. But such considerations could not deter Van 
Swinden from his duty, and he enjoyed even that satbfaction 
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which he wished for, A PU|Qb(Nr i>f the exbtiog errors wert 
iB^DQurse of time corrected, niany ciihe plum wbidi he sug* 
gested were adopted, and he certainly had the prospect thai 
several Hiore of the salutary institiitipna which he proposed 
would be introduced within a few yiMirs. 

As early as ITST, the present minister of Marine of the 
^etherlfmds hl^d instituted a conmiisioa for correcting charts, 
introducing improveni^ts in nfmgation, and publishing use* 
fill books on n^iutical sulijecta Van Swinden was its chair^. 
man. In that capacity he caused the first accurate nautical 
almanack published in Holland to be printed. He wrote an 
excellent and -extensive work on the theory and practice of 
finding the longitude by lunar observations, and another on 
the use of nautical instruments. The service thus rendered 
to \\is cofuntry, by promoting the practice of the best nauttca) 
methods, entitles him to the warmest gratitude of his country, 
men. 

In 1798 the French government wished to have the metriT 
cal system of weights and measures discussed, not on}y by 
scienti6c men in France, but also by those of other nations* 
A scientific congress was consequently assembled in Paris, 
where such nations as were then at peace with France h^d 
(heir deputies. Van Swinden was one of the two sent from 
^is country, and some of the most eminent men in Europe 
were thus brought together. Among the leading membiers 
was Van Swinden, who took a most active part in all these 
proceedings. He belonged to the commission, whose mem? 
bers had to repeat separately all the calculations of the mea? 
spred arc from Dunkirk to Barcelona. He was filso one of 
another commission for determining the metre, i^nd of that 
for fixing the qnit of the new weight. At the close pf thit 
investigation, the honour was conferred on Van Swinden of 
making the general report of the whole, with the necessary 
explanations. This duty he performed first tp the sciepti|ie 
class of the French Institute, and afterwards, in a ptiblic sit« 
ting pf the four classes of that let^rned body. Th^ elegance, 
conciseness, and good taste, with which he expressed himself 
on that occasion, die clearness and accurncy with which he 
expluned the most abstruse parts of the operations, drew 
forth the mpst iinbounded appls|use. Frenchmen could not 
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believe that it was posdble for a foreigner to express himself 
in thrir language with that particular grace, which they <^fih 
sidar to belong to themselves, and which they believe to be 
above the reach of any but their countrymen. The amiable 
and gentleman-like manners of Van Swinden, so entirely dii* 
ferent from what is supposed in France to characterize fo- 
reign iavans^ the frankness and ease of his conversation, set 
off in Paris \n^ vast emditicm and deep learning to great ad- 
vantage. He acquired the friendship and est^m of all ,who 
had an opportunity of making his acquawtance, i^id his stay 
in Paris made a deeper impression than could otherwise have 
been well anticipated. With moiny of the first scientific ^ha* 
racters, suph as liaplace, Delambre, Thouret, and Fourcioy, 
he kept up a constant correspondence. Wonderful as it may 
appear, the eminent qualities displayed by Van S winden, both 
as an amiable and as a scientific mai;i, were not forgotten in 
Paris even after a period of twenty years. 

After his return from Paris, he published an elaborate and 
learned, work on the subject of i^eights and measures, and h^ 
greatly contributed by his subsequent writings, tables,, and 
reiports to government, to make the new system adopted in 
the Netherlands. 

It was about that period that those who then managed the 
afi*airs of this country hoped that some good might arise to 
the public, if a man who had acquired such a brilliant re- 
putation in Paris, and who was personally acquainted with 
the principal rulers of the French republic, should be raised 
to the first office of state. He was consequently called from 
his studies to the most eminent functions. It was soon found, 
however, that scienti$c merit was little calculated to make 
any durable impression on those who then conducted the 
affairs of the French republic. Van Swinden himself was soon 
convinced that politics were not for him, nor he for politics. 
The firmness of his character, and his constant love of justice 
and liberty, marked his conduct throughout his brief political 
career. In that period be had the satisfaction of making 
government resolve to order a general accurate trigonometric 
cal and astronomical survey of the country ; which has since 
been ably executed by General Krayenhoff. In less than a 
year one of those political concussions, then so frec^uent on 
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this side of the channel, droTe Mr. WAn Swioden from office^ 
and he cheerfully retunied to his studies and resumed bis 
i¥onted occupations. But when Napoleon gave the manage^- 
ment of our affairs to his brother Louis, the new king treated 
Van Swinden with particular favour, and pressed him eagerly 
to enter again upcm a political Ufe. This, however, he eon^ 
stantly and firmly declined. When his country, howevo^ 
required his services as a sdentific man. Van Swinden waa 
sure to be found ready and prepared. At Louisas de^re, he 
framed the plan of the present Royal Institute of the Nether- 
. lands. He was its first preadent, and took a most active part 
in ail its proceedings. He was chairman of a Committee for 
taking into consideration the hydraulic situation of the coun- 
try, and for proposing the necessary measures for correct- 
ing the existing evils. The plan according to which Louis 
intended to alter the Universities of Holland was drawn up 
by Van Swinden, and three other members of the Institute. 
The subjects of money, coin, and currency, had made a fa^ 
vourite part of his studies, and he was frequently called upcHii 
to report to government on matters connected with these im- 
portant investigations. 

When Holland became a part of NapoIeon^s immense em- 
pire, Van Swinden retired as much from the public eye as 
was practicable. Bom in a republic, and strongly attached 
to liberty and to his country, he could not but deeply lament 
the many acts of oppression imd tyranny which were then 
daily witnessed. Though in many respects, from early habits 
and frequent intercourse, rather attached to Frenchmen, he 
now looked upon them as the oppressors of his country, and 
as such he sincerely rejoiced at their overthrow in 1813. He 
then appeared to have taken a new lease of life, and devoted 
himself with juvenile ardour to whatever service the public 
good might require of him. In the decline of life he seemed 
gifted with new strength, and his abilities, instead of decrea. 
sing, appeared to acquire fresh energy. The king of the 
Netherlands honoured him with his confidence and favour on 
many occasions, and, as a Councillor of State, he faithfully dis-i 
charged his duty. Respected and beloved by his country- 
men, full of activity and life, be was suddenly seized with an 
illness, which he soon felt to he fatal. With that strength of 
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mind, which sustained him through life, he foretold and 
awaited its close. In those last moments he displayed the 
ealmness, serenity, and resignation, which become a man and 
a Christian. He expired on the 9th March, 18^, regretted 
by his king, and lamented by his widow, his relations and hh 
countrymen, at the age of seventy-nx years w)d nine montha 
As a social man. Van Swinden was not less amiable than he 
was respectable in science. He delighted in the company of 
well-educated femi|Ies ; and young men, who could appoedate 
his merits, eagerly courted Ids society. The cheerfulness and 
hilarity 61 his countenance was happily tempered by a gravity 
of expresnon which had in it nothing pedantic, but alwayii 
commanded respect Even Napoleon, who, when he was at 
Amsteitlam, loaded every one who approached him with con-* 
tempt and abuse, treated Van Swinden with kindness. 

When liouis was appointed king of Holland, and waa 
about to make his public entry into Amsterdam, it was re- 
quired by the Master-Greneral of Ceremonies, that every one 
who had occasion to address his migesty should previously 
liand in a copy of bis proposed speech, in ordeif to have every 
thing that was too free struck put or amoided. This order 
Van Swinden, who was then president of the College of Pro^ 
£ess(Mrs, firmly refused to obey. A professor, ^e said, ought 
not to suffer himself to be trea^d like a schoolboy, who hands, 
in a iietne for correction, and as for himself he would i^y to the 
king nothing but what was at once pjroper and decent. Louia, 
soon after instituted an order of kn^thood. Van Swindeii 
of course was among those for whom the distinc^n was inr 
tended, but he peremptorily declared, even to the king him- 
self, that he did not approve of the institution, and could oxk 
DO account consent to become a member of it A more try. 
ing opportunity, however, of showing the strength of his chih 
racter was soon afforded to Van Swinden. The school for 
navigation at Amsterdam had been founded by voluntary 
subscription, large funds had been left by will to this esta* 
Uishment, both for the education of young mariners atd the 
relief and support of the aged^ the disabled, their widows 
and children. The management of this private property had 
been given in trust to a certain number of gentlemen, duly 
elected by the contributors. Napoleon thought proper to 
take the whole of the property from the hands of the trusr 
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tees, to send the bojrs on board of his vessels, and to leave tine 
old men and the women to their fate. The painful task of 
delivering up the whole to the Prefect maritime, and to the 
Conseil de Prefecture^ devolved on Van Swinden. This he 
did with an elaborate speech in the French language, in which 
he pointed out, in the strongest t^ms, the impolicy, the injus- 
tice, and the iniquity of this tyrannicid act. Those who knew 
how matters were managed at that time, trembled at thia 
piece of boldness, and every one expected to see Mr. Van 
Swinden transported to Paris. But the attenticm of the rulers 
of that period was soon strongly engaged elsewhere ; and it 
was Van Swinden^s good fortune to witness and celebrate the 
restoration of an institution which he so much valued. One 
of the first acts of the present King of the Netherlands was, 
to re-establish the school of navigation, and to restore to its 
trustees such property as had been saved from the French. 

The following is a list of the principal works of Mr. Van 
Swinden :— 

Diflsertatio de Attractione, 1766. 

De Cauaia Bnorum in Rebua Philoeoplucis, 1767. 

Cogitationes de Variia Philoaophiae Capitibua^ 1767. 

De PhiloBophia Newtoniana^ 1779. 

De HypothesibttB Fhysicis^ quomodo sint e mente Newtoni intdligendae^ 

1785. 
Tentamen Theoriae Mathematicae de Fhaenomenis Magnetids. Lugd. 

Bat 1778, 4to. * 

Obaervatioiis aur le froid Tigoureux de Janvier, 1776. Amst. 1777, 8vo. 
Recherches aur les aiguilles aimant^ et leur variations. M^moires 

Pr^sent^ k FAcad^mie des Sciences de Paris, t. 8. 
Dissertation sur la Comparaison des Thermometres, 1778, 8vo. 
Observations M^t^rologiqaes faites li Franeker pendant Fann^ 1779* 

Amst. 1780, 8vo. 
Description of the Orrery made by Eise Eisinga in Frieslan^. Franeker, 

1780, 8vo. (Dutch.) A new edition of this work is in the press. 
Recueil de M^moires sur I'Analogie de I'electridte et du Magnetisme. 

La Haye, 3 vol. 8vo. 1784. 
Description du Plandtaire de M. Adams, 1786. Piano. 
Positiones Physicae, voL L and voL ii. part i. Harderovie. 1786, 8vo. 
A Treatise on Finding the Longitude by Lunar Observations. The 1st 

edition appeared in 1787, and the 6th in 1819. (In Dutch.) 
A Treatise on the Use of Hadley's Octant and Sextant, 1788, 8vo. (In 

Dutch.) 
Explanation of the Nautical Almanack, 1789, 8vo. Dutch. 
Elements of Geometry, 1790, 8vo. The last edition appeared in 1816. 
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Report on the Census of Amsterdam^ folio, 179^, 
On "Vyeights and Measures. Amsterd. 1802, 2 vol. 8va, 
Lectures on Van Laun's Planetarium^ Tellurium^ and Lunaiium. Am- 
sterd. 1803, 8vo. 

Besides these works, many papers dr^wn up by Mr. Van 
Swinden are printed in the Transactions of diose Societies 
and Academies to which he belonged. In thoee of the 
Royal Institute of the Netherlands, there is one in the first 
volume, on the laws of atmospherical pressure, deduced 
from observations at Zwanenburg in Holland. In the third 
volume of the same collection, there is a paper in which Mr. 
Van Swinden maintains the rights of Huygens, as inventor 
of the pendulum : of this a translation has been given in Dr. 
Brewster's Journal. 

We may still expect some publication on the invention of 
the telescope, and that of spectacles, by the same author. 
Some part of the correspondence of Van Swinden and Senne- 
bier has been lately published in the Bibliothique UniversdUi^ 
tom. 24, December 1828. 

Utrecht, June^ 1824. 



Art. II. — Observations on the Pyro-EUctricity of Minerals. 
By David Bbewsteb, LL.D. F.B.S. Lond. and Sec. 
R.S. Edin. 

The brilliant discoveries of Professor Oersted respecting the 
magnelical effects of electricity, and the highly important 
ones of Dr. Seebeck, relative to the thermo-electricity of cer- 
tain metals, have attached a great degree of interest to th^ 
kindred subject of the pyro-electricity of minerals. In so far 
as we know, however, this circumstance does not seem to 
have drawn to the last of these classes of phenomena the at- 
tention of those eminent philosophers who have so successfully 
investigated the first ; and we are not aware that any later 
observations have been made on the production of electricity 
by heat, than those which have been published by the Abbe 
Haiiy. 

The name of the philosopher who first observed that the 
Tourmaline was rendered electrical by the simple application 
of heat, has not been recorded ; but there can be little doubt 
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that Lemery was the first author who mentioDs the circum- 
stance. * M. ^pious of St* Petersburg, was the first per* 
son who studied with ardour and success the phenomena 
which it presented. The experiments of this acute philo* 
sopher were published in the Memoirs of the Academy of 
Berlin for 1756^ under the title of De guibusdam experiment 
its elecfricis notabilioribus. The examination of the subject 
was continued by Mr. Benjamin Wilson, Dr. Priestley, and 
-Mr. Canton, who discovered the same property in the Bra* 
zilian topaz ; but it was reserved for the Abbe Haiiy to 
analyse the pheftomena of the Tourmaline wkh the sagacity 
and patience of a philosopher, to add several new minerals to 
the short list of pyro-electrical ones, and to detect several in- 
teresting relations which had escaped the penetration of those 
who preceded him in the inquiry. The following is the list 
of pyro-electrical minerals, as given by Haiiy, with the names 
of those who first noticed their pyro-electrical property. 
Tourmali0e> Lemery* Mesotype^ x 

Topaz^ Canton* Vr^viie, I 

Axinite, Brard* Oxide of Zinc, r ^^%- 

Boracite> Hauy* Sphene, J 

The principal phenomena of pyro-electricity, as observed in 
these minerals by the Abbe Haiiy and preceding writers may 
be stated as follows : 

1. When a prismatic crystal of tourmaline is exposed to an 
increasing heat, one of its extremities will exhibit vitreous, 
and the other resinous electricity, as may be easily seen by 
its action on an electrified needle, and by its power of attract- 
ing and repelling light bodies. 

S. At a certain degree of heat, the tourmaline will no long- 
er give indications of electricity ; but in cooling it again the 
electricity will reappear, and when its temperature has been 
reduced to near &^ of Fahrenheit, the .electricity again dis- 
appears; but upon the application of a greater degree ofieold 
it reappears with opposite characters, the end of the tourma- 
line which had formerly exhibited resinous electricity, now 
exhibiting vitreous electricity, t 

• Mem. Acad. Par. 1719. 

+ This curious fact, announced some jrean ago as new by the Abb^ Hallj, 
seems to have been discovered by Canton. Sec Edinburgh Eticyclopcedia, Aitide 
£l*£CTBiciTY, vol. viii. p. 458. 
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9. In most of the crystals which become electrical by heat^ 
the distribution of the electricity resembles the distribution 
of the magnetic influence in a bar of niagnietised steel. The 
intensity 6f the pyro^lectricity is a maximum at the two poles 
or extrenlities of the crystal, and gradually diminishes from 
these points to the central or neutral point equidiistant from 
both^ where it disappears. 

4. In the BoracUe^ the pyro-electricity is disttibuted in k 
different manner. The primitive form of this mineral is cu- 
Incal) and each of the four axes joining its solid angles has iX 
its (^ppfosite extremities a vitreous and a rennbus pole. If the 
trystal is made to reVolve round any t)f its axes, the vitreous 
iand rennous poles of the other axes will succeed each othet 
Idternately. The maximum intensity is very near the extres. 
tnity of each axis, and the intensity diminishes rapidly in re- 
ceding from these points. 

0. Hauy observed that the Electric Calamine was electrical 
jat the ordinak'y temperature of the atmosjrfiere, and eXhiUted 
the inversion of poles whkh h\e found in the tourmaline. 

6. lb studying the phenomena of pyro-electricity, Haiiy 
l*einarked the curious fatet, that while in the great mass of 
crystals the torrespohding Summits are ^milar in the number 
and dispomtfon of their faces, while in pyro-electrical crystals 
there is a deviation from this symmetry. In the tourmaline, 
for examjde, the vitreous eiectridty resides in the summit with 
eix faces, while the resinous electricity resides in the opposite 
summit with ihrde faces. Hence it is supposed by Haiiy, 
that the two fluids had eterted upon the laws of crystalliza- 
tion opposite influences, which had left their impress upon 
their crystalline form. 

From this brief and general sketch of the labours of Ha{iy and 
Others in this (furious branch of physics, I shall now proceed to 
give an account of the experiments which I made several years 
ago on the same subject, and of the results to which they lead. 
These experiments were made in the years 1817 and 1818; 
but the publication of them was delayed, in the hope that I 
should find leisure to extend them to large and well-formed 
crystals of the various bodies of the mineral kingdom. Hav- 
ing no prospect of accomplishing this task, I commit the sub- 
ject into the hands of those who have more leisure, aofl would 
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reoommend it as a fertile source of dkcovery to any young and 
active natural philosopher, who mity have access to a goodca* 
binet of minerals* 

1. Otk theeaistence ^Pjfro^-ekctricitjf in wriaus MuUraii. 

In order to determine the exbtenoe df pyro^Iectricity in mi- 
nerals where it bad little ibtensity^ I employed the thin internal 
membrane of the ArUndo PhragmUes^ which was cut with a 
sharp instrument into th^ smallest pieces. These tninute frag- 
ments were well dried, and the pyro-electridty of any mineral 
was determined by its power of lifting one or more of these light 
bodies, after the mineral had been exposed to heat» I used 
also a delicate needle of brass, the pivot of which mov^ upon 
a highly pc^shed cap of garnet^ and Which was affected by 
very slight degrees of electricity. 

In this way 1 determined the pyro>«lectrieity of the follow- 
ing minerals: 

Scolezite.* Diamond. 

M esolite.* Vellow Orpiment* 

Greenland Mesotyp^* Analdme. 

Calcareous fipar. Amethyst. 

Beryl Yellow. Quarti Dauphiny* 

Sulphate Of Barytes* Idocrase. 

Sulphate of Strondtes. Mellite? 

Carbonate of Lead* Sulphur Natirei 

Diopside. Garnet. 

Fluor Spar^ red and blue. Dichroite. 

In examining the electricity of the tourmaline, t found that 
it could be shown in a very satisfactory manner, by means of 
a thin slice taken from any part of the prism« The experi- 
ment is most advantageously performed, when the slice has 
its surfaces perpendicular to the axis of the prism. When 
such a slice is placed upon a plate of glass, and the glassy 
heated to the temperature of boiling water, the slice will ad-» 
here to the glass so Qrmly, that even when the glass is 
above the tourmaline, the latter will adhere to it for rix or 
eight hours. In this way, slices of a very considerable 
breadth and thickness are capable of supporting their own 
weight. 

*- It 18 probabtei that the Mesotype of HaOy was one or other of these two 
minerals. 

3 
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2. On the easisience ofPtfro^UctricUy in Jrt^dal CrysktlsL 
It does not appear from any of Haiiy'^s writings, that be 

even suspected the existence of pyro-electricity in crystals 
/ormed by aqueous solution* In subjecting some of these to 
experiment, I was surprised to find that they possessed this 
property, and some of them to a considerable degree. The 
following is a list of those in which I discovered it : 

Tartrate of Potash and Soda. Sulphate of Magneda. 

Tartaric Add. Pnxssiate of Potash. 

Oxalate of Ammonia. Sugar. 

Oxymuriate of Potash. Acetate of Lead* 

Sulphate of Magnesia and Soda* Carbonate <^ Potadi. 

' Ammonia. Citric Acid. 

» 1 Iron* Oxymuriate of Mercury. 

Among the preceding crystals, the tartraie (^potash and 
soda, and the tartaric acid, atepyro-electrical in a very consi- 
derable degree ; but the action of several of the other salts is 
comparatively feeble. 

3. On the PyrO'tlectruAty of the Powder of Tourmaline. 

Among the curious properties of artificial magnets, none is 
more remarkable than that which is exhibited, by cutting a 
piece from one of their extremities. If the piece is taken 
from the north pole of the magnet, it is itself a regular mag« 
net, with north and south polarity. The very same proper- 
ty was discovered in the tourmaline by Mr. Canton, who 
found that, if it was broken into two parts when in a state of 
excitation by heat, each fragment had two opposite poles. 
Coulomb has ingeniously explained the magnetical fact, by 
isupposing that each particle of the magnet is itself a* magnet 
with opposite polarities ; and Haiiy has applied the same 
explanation to the analogous phenomena in the tourmaline. 

If we attempt, however, to reduce the magnet into minute 
portions by any mechanical operation, such as filing, pound- 
ing, &c. the particles of steel are fouKd to be deprived of their 
magnetical qualities, their coercive power being destroyed by 
the vibrations or concussions which are inseparable from the 
process of comminution. Analogy would lead us to expect the 
same result with the tourmaline; and we have no doubt that 
most philosophers, confiding in the force of recognised analo^ 
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gies^ would expect that the powder or dust of pounded tour, 
nialine would not exhibit any pyro-electrical phenomena. 

In order to ascertain this point, I pounded a portion of a 
large (^que tourmaline in a steel mortar, till it was reduced 
to the finest dust. I then placed the powder upon a plate of 
glass, from which it slipped off, by inclining the glass, like all 
other hard powders,, without exhibiting any symptoms of co- 
hesion either with the glass or with its own particles. When 
the glass was heated to the proper temperature, the powder 
stuck to the glass ; and when stirred with any dry substance, 
it collected in masses, and adhered powerfully to the sub- 
stance with which it was stirred. This viscidity as it were, or 
disposition to form clotted masses, diminished with the heat, 
and at the ordinary temperature of the atmosphere it recover- 
ed its usual want of coherence. 

Hence it follows, that the tourmaline preserves itd pyro- 
electricity even in the state of the finest dust, and that this 
dust, when heated, is an universally attractible powder, which 
adheres to all bodies whatever. 

This singular breach of analogy between the distribution of 
the pyro-electrical and magnetical forces, has an exact coun- 
terpart in the distribution of the doubly refracting forces in 
regularly crystallized bodies, and in plates of glass that have 
been rapidly cooled from a red heat. If a crystal of calca- 
reous spar is broken into a thousand fragments, the most mi- 
nute fragment possesses in miniature the same doubly refract- 
ing structcrre-as the largest rhomb of that mineral ; whereas 
the plate of glass that has derived its doubly refracting struc- 
ture from rapid cooling, comports itself exactly like a mag- 
netised bar of steel. Any considerable ^rtion of the glass, 
iiuyagh cut from the positive part^ acquires, upon its being de- 
tached from the plate, both the positive and the negative struc- 
ture; but if it is reduced to very minute fragments, or pounded, 
these fragments lose their doubly refracting structure ;— that 
is, any number of small fragments put together after separa- 
tion, have not the same doubly refracting force as when they 
formed part of the plate, the loss of the doubly refracting 
structure always increasing with the minuteness of the sub- 
division. 

This striking analogy between the effiscts of the electrical 

VOL. I. NO.- II. OCT. 18^4. Q 
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and doublj refracting forces^ acquires a new interest from 
the known relations between the forcesof electricity and mag- 
netism, and is well worthy of being pursued into all its re- 
cesses. In a paper, which will appear in an early number of 
this Journal, I shall have occasion to point out many close 
analogies between the phenomena of magnetism and double 
refraction, which may help to throw light upon the physical 
principles which have created so many points of resemblance 
among the phenomena of the three sciences. 

4. On the Pyro-ElectricUy of the Powder of Scolezke and 
MesoUte^ when deprived of their water of Crystallization. 

As the powder of Tourmaline, with which the preceding 
experiments were made, suflTered no chemical change by tritur- 
ation, I was desirous of trying whether or not the pyro-elec- 
tricity of minerals existed, when the mineral was deprived of 
any of its ingredients. For this purpose, I converted several 
crystals of Scolezite and Mesolite into a white powder by 
heat, so as to deprive them of their water of crystallization, 
which is now considered as an essential ingredient in any 
miii^al species. When the powder was exposed to heal, 
upon a plate of glass, it adhered to it like the powder of Tour- 
maline, and when stirred about by any substance whatever, 
it collected in masses like new-fallen snow, and adhered to 
the body that was employed to displace it. 

This fact is a very instructive one, and could scarcely have 
been anticipated. As several minerals differ only in the quan- 
tity of their water of crystallization, the powder which was thus 
pyro-electrical, could not be considered either as Scolezite or 
Mesolite, but as another substance not recogniseH in Miner- 
alogy. The pyro-electrical property, therefore, developed by 
the powder, cannot be regarded as a property of the minerals 
of which the powder formed a part, but merely as a proper- 
ty of ^ome of their ingredients. In which of the ingredients, 
or in what combination of them the pyro-electricity resides, 
may be ea^y determined by farther experiments. 

5. On the probable influence qf Crystallographtc composu 
Hon on the distribution qf Electricity in Minerals, 

Although I have not been fortunate enough to meet with 
any of those crystals which are necessary in the investigation 



Dr. Brewsler m ihe Pjfnh'EleeMei^ ofMnerals. 215 

of this branch of the subject, yet there are scxne fiicts of 
sufficient importance to be noticed in such an inquiry. 

The Abb£ Haiiy has particularly mentioned* a crystal of 
topM^ in which the pyro-electricity was distributed in a 
▼ery remarkable maoaer* He obserred that its two extremis 
ties v>er^ both rerinotti pole^y while, the intermediate part gare 
indications of vitreous electricity. As this phenomenon has 
been observed only in one mineral, and in one specimen of 
that mineral, and as it has an exact counterpart in the fdieno* 
mena of magnetism and of double refraction, it is yerj proha* 
Me that the crystal in which it was observed was a compound 
crystal, in which the two vitreous poles were in contact. 

Although the ScolezUe and MesdUe are both composite mi- 
nerals, yet the faces of composition are parallel to the axis. of 
the prisnr, and therefore cannot affect the distribution of the 
eleotiicity which is recited by heat. It is therefore in the to- 
paz, and some of the other pyro-electrical minerals, where we 
must study the influence of composition.^ 

Allsbly, August % 1884. 



Aj^t. III.— -J(mrna/ of an Excursion through tiie Himalayak 
Mountains^ from Shipke to the Frontiers of Chinese Tar^ 
tarj/. By Alexander Gerard, Esq. Surveyor to the 
Board of Commissioners, Lieut, and Adj. 9A Battalion 
13th Regt. Native Infantry, on the Bengal Establishment. 
Communicated by the late Colonel GEAAan of Bochsoles. 
Concluded from pi^ 51. 

After crossii^ the Darboong by a good sango, we marched on 
the S5th Oct. toliubrung, a distance of 10^ miles^ The road 
was good, winding very much, and crossii^ the Roonung Pass^ 
14,508 feet high, at the top of which the wind was as strong 

* TraHide Mimirahgie, Sd«dit.tome ii. p. 154. We hope that this crystal 
is in the possession of the Ihike of Buckingham/ who, we understand has ac- 
qiaved Uie splendid cabinet of the Abb^ Hatty. 

t Another example of the probable influence of structure oa.the dcvelqpemeiit 
of electricity easts in the Analcime, where the feeble production of electrici- 
ty by friction, from which Haiiy has derived the name of the mineral, is pro- 
bably owing to its smgular mechanical structure. See JEdhOmrgh TrantactUmty 
vol. X. p. 1S7, 193. 
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and as cold as it was yesterday at Hungrung Pass. We found 
a great deal of juniper on the way, the berries of which were 
large and well tasted, having little bitterness. 

Lubrung is a large village, on the right bank of the Zong 
rivulet, a couple of miles from the Sutluj, and 9^96 feet above 
the level of the sea. Opposite to it, and a mile distant, is the 
populous town of Kanum, where Loktus resides during the 
winter season. There are two brothers of the names of Bu- 
leeram and Busuntram ; but they are both generally called 
Loktus, which word, properly speaking, should be applied to 
their house, which is a building of great extent. 

We marched on the 26th Oct. to Leepe, 6^ miles. The road 
was bad, lying over sharp rocks. The houses here, as well as at 
Subrung, are wholly composed of wood. They are small, and 
in shape exactly resemble cisterns. Leepe consists of an up- 
per and lower division, both of which contain a good many 
inhabitants. It lies upon the left bank of the Tetee, a large 
stream, having its source amongst snow twelve or fifteen miles 
to the north-west. The vineyards iiere are numerous, and 
the grapes, large and of a delicious flavour. 

We marched on the S7th Oct. to Akpa, lOj miles. The 
road was rocky, passing the village of Jaugee, and for the last 
four miles leading through forests of pine upon the left banfi^ of 
the Sutluj, from which it was about a mile distant. 

Next day we proceeded toPungee, lOj miles. The foot-path 
was rugged in the extreme, pasung great part of the way 
over fragments of granite, gneiss, and quartz, which appear* 
ed to have but recently fallen, and exhibited a heap of gigan- 
tic ruins, amidst which we saw many a noble pine lying pros- 
trate, while a few, with their branches broken off, and other- 
wise disfigured, just barely peeped above the stones. Large 
portions of rock fall every year, and their ravages are truly 
dreadful. They sweep every thing along with them, and 
sometimes stop up the channels of the largest rivers for whole 
weeks. 

From Leepe to this place there is a direct road not exceed- 
ing fourteen miles, but we chose to go round by the Sutluj, 
in order to have a view of the Rylas Peaks. 

On the 89th Oct we marched to Rogee, nine miles. The 
road was first a very steep descent of 1000 feet to theMulgoon, 
a large stream descending at a considerable angle, rushing over 
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rocks with rapid force, and fdmiing a series of cascades. We 
crossed it by a couple of sangos, the current being divided 
into two. The ascent from it was fatiguing for a mile ; the 
road then for the next five miles was excellent, being broiid, 
and leading upon soil through woods of pine, the trees of which 
attain a large size ; but not quite equal to those near Broo- 
ang, one of which measured 33 feet in circumference. The 
last 1^ mile was of an extraordinary nature, along thebrink 
of a tremendous precipice, and often upon unsteady scaftbld- 
iog that has been constructed with very great labour. This 
continues for several hundred yards together, and is formed 
of spars driven into the crevices of perpendicular faces of 
rock, with the other ends resting upon trees or posts, and 
boards across. Now and then you meet with a rude stair, of 
wood and stone, which must have required much trouble to 
erect. The rocks project above the path, and the traveller is 
frequently obliged to stop in order to avoid them, whilst at 
ihe same time he must pay equal attention to his footing. 

Part of the road was destroyed last rainy season ; and had 
not upwards of twenty people been early sent off to repair it, 
we should have been forced to go by the Sulluj, which is 
nearly a whole march round. By the time that we arrived 
at the place that had given way, they had made several clum- 
sy wooden ladders, which answered our purpose tolerably 
well. 

The mountains latterly on either side of the river are crag- 
gy, abrupt, and rent in every direction, almost destitute of 
soilj and thinly wooded ; but in the vicinity of Kushbeer, 
which we passed half way, the ground slopes gradually to 
the Sutluj at some distance, and is thickly studded with haml 
lets, and adorned with vineyards. 

At Rogee, we saw many orchards containing apples of an 
excellent kind, nearly as large as those brought from Kabool, 
which they far excel in flavour. 

On- the 30th Oct. we proceeded to Meeroo, 8^ miles. The 
road was very uneven, upon angular pieces of quartz, gneiss, 
and granite, and often skirting a precipice about a mile from 
the Sutluj, here called Sumadrung. . The rocks on our right 
hand were of tlie same cracked appearance as yesterday, fre- 
quently overhanging the foot-path, and menacing destruction. 
To the left, towards the river, the declivity is more gentle. 
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and generally clothed with pines, unless whcve they have 
been buiied amongst rocks dislodged from above* 

Meeroo is situated in the district of Rasgramee, and is 
8550 feet high. Besides the subdivisions of Koonawur al- 
ready noticed, there are three more ; Utbara-beesht, on the 
southern bank of theSutluj, to the westward ofBrooang ; Pun- 
dra-beesht, opposite to it on the north side of the river; and 
Wangpo, eontainingonly seven small villages, to the north-west 
of Meeroo, on the banks of a considerable mountain torrent* 
On the 81st Oct. we marched 7f miles, and encamped near 
a cave, close on the right bank of the Sutloj. The pathway 
was indifferent, ascending and deseeilding alternately ; and 
passing the village of Cbegaon, or Cholang, pleasantly sitiK 
ated near Astuam, five miles from Meeroo. Half a mile on 
this side of it, the road led through an arch of two stupen- 
dous rocks of granite, which meet at an angle. 

On the 1st Nov. we marched to Nachar, eight miles. The 
way was rough for four miles to the Wangpo, a large mountain 
torrent, that rushes down a steep declivity, forming many 
waterfalls in its course, and dashes against the huge massee 
of rock in its bed with a noise like thunder, throwing up the 
spray to an astonishing height. We crossed it by a good 
sango, and proceeded half a mile upon level ground to Wang^ 
too Jhoola, a rope bridge over the Sutluj. It consists of 
five or six cables close together, upon which is laid half a hol- 
low fir-tree about two feet long, with peg& driven through it, 
to prevent its coming off. From this hangs a loop of three 
or four ropes, in which the passenger takes his [seat. It is 
pulled across by two pieces of rotten twine, which, from con- 
stantly breaking, render this a tedious mode of transporting 
baggage. The conveyance is a pretty safe one, but ^eatly 
alarming to a novice ; for the Jhoola (or rope bridge) is ele- 
vated twenty feet above the stream, which runs with great ra- 
pidity and a deafening noise. 

Near this are the remains of a wooden bridge, such as de- 
scribed tn Captain Turner^s narsative, that was destroyed on 
the Gorkah invasion of BuSehur. 

We found the breadth of the Sutluj at the bridge 88 feet, 
and the height of its bed 5200 feet. In some parts it is 
scarcely 50 feet broad ; and it was in attempting to swim 
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across at a narrow place that one of my servants was drown* 
ed here last year. After much delay we got every thing 
across without an accident, and ascended for 3^ miles to Nar 
char, where there are a few grapes, which seldom ripen. The. 
cold does not depend near so much upon the absolute height 
of the place as its elevation above the bed of a river ; for 
vines come to maturity upon the banks of large streams 9500 
feet from the levd of the sea ; and Naehar does not exceed 
7000 feet in height. 

Next day we proceeded eight miles to Turanda, in Uthara- 
beesht, and three miles from the western limit of Koonawur. 
This day^s march was Hbeautiful for the first 3^ miles, upon 
soil and through shady groves of lofty pines from twenty 
to twenty-seven fept in circumference. The road then was 
a rocky descent of 1^ mile to the Syldung, a rapid tor* 
rent, dashing over large stones, and coming from the Hima-. 
laya mountains to the southward. We crossed it and another 
stream a little above their union by a couple of bad sangos^ 
and ascended from its bed by a rocky footpath, winding, 
amongst extensive forests of oak, yew, pine, and horse ches* 
nut, to Camp. 

On the dd Nov. we were detained by a heavy fall of snow 
and hail, which lay around us in large quantities many hundred 
feet below the village. Had this shower come on a few days 
ago, we should have been prevented from crossing Spongnum, 
which, together with those above 13,000 feet, are blocked up 
for four months in winter. 

Oup next day's march was to Soorahun, thirteen miles. It 
took us almost the whole day to perform the journey; for 
the path, which is at all times dangerous, from lying near a 
predpiee, upon smooth stones great part of the way, by the 
late shower of snow, now frozen hard, had become so slip. 
pery that we could get on very slowly. 

We crossed four streams of some size, beades mai^ small- 
er ones. They are all rapid, but of no great depth. 

The mountains near this are heavily wooded to their suok 
mits ; the cultivation increases at every step ; the villages are 
more thickly scattered. 

I^oorahun is 72^48 feet above the level of the sea, and is si- 
tuated in Dusow, one of the large divisions of Busehur. It 
is the summer residence of the Rajah, and most of his Wu- 
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zeers, who stay here six or seven months in the year, to avoid 
the great heats at Bampoor. It contains several good housesy 
and a temple attended by Brahmins. 

On the 5th Nov. we marched to Dhar, {H miles. The road 
was bad crossing the Munglad, a rapid torrent, by a rotten 
sango, consisting of two fir-trees about a foot apart, with small 
twigs, and slates laid across. One of the spars is much lower 
than the other, and the bridge is both unsteady and unsafe. 
The descent to the stream was at such a great angle, that we 
frequently slid many feet at a time. The ascent was equally 
bad, lying upon pure mica, shining with a bright lustre, and 
extremely slippery. 

Next day we marched to Rampoor, distant 8^ miles, the 
road was sometimes rugged, but more commonly even. Part 
of the way it was a complete swamp, lying through rice 
fields, intersected by many rills. 

Rampoor is situated on the left bank of the Sutroodra, or 
Sutluj. Although the capital of Busehur, it is not so popu- 
lous as might be expected. There are several fairs here dur- 
ing the year, to which the Eoonawurees bring blankets of va-. 
rious sorts, and coarse shawls, wool, raisins, salt, borax, and 
chourees, and exchange them for wheat, tobacco, goorh,* 
swords, &c. The houses may be about 100 in number. They 
are large, well built, and covered with thick slates of a brown- 
ish colour, which form very heavy roofs. Upon a few of the 
houses the slates are cut into oblongs, and laid regularly, 
which give them a neat appearance ; but by far the greater 
number are of all shapes and sizes, put on without any re- 
gard to order. Under the rajah's palace, a handsome edifice 
at the northern angle of the town, thpre is a rope bridge simi- 
lar to the one at Wangtoo, across the Sutluj, leading to Koo<p 
loo. The breadth of the river here is 211 feet, and the 
Shoola is elevated thirty feet above the stream, which, in the 
rmny season, comes within four feet of it. In December and 
January, when the river is at its lowest, people sometimes 
cross upon inflated skins. 

We found the bed of the Sutluj, by barometrical observa- 
tions, 3260 feet above the level of the sea. 

The site of Rampoor is low, and much confined, and one 

* Goorhy coarse sugar. 
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of the worst that could have been fixed upon. Benig en* 
circled by high mountains, subtending an angle of between 
twenty and thirty d^rees, a breath of wind can scarcely 
ever reach it. There is little soil, and no wood upon the sur- 
rounding hills ; and large portions of naked rock appear on 
every ade of the town, which, being once heated, retain their 
warmth for a long time, so that in summer the nights are hot 
more cool than the days, and from there being no circulation 
of the air, the place for several months is like an oven. 

On the 7th Nov. we marched to Nirt, upon the left bank of 
the river. T he distance is 12^ miles, and the road for the first 
4^ to the Nonguree, a large rivulet coming from the eastward, 
consisted of short ascents and descents, sometimes rocky. We 
crossed it by an excellent high sango with a railing ; and the 
rest of the way was quite plain, lying near the Sutluj. 

The extreme height of the bed of the river opposite to 6ur 
camp is £918 feet, and as this is the last place where we had 
an opportunity of measuring it, I shall now endeavour to give 
some idea of the probable height of Mansurowur Lake, from 
or near which it is said to take its rise. The Sutluj has a 
variety of names, being called Sutlooj, Sutroodra, Sumudrung, 
Sampoo, Langzhing-Eampa, Muksung, and Zung-Tee, in 
different parts of its course. Sutroodra is the name most 
commonly used, by which it is known from its source to 
the plains. In the Eoonawur language, the words Sumud- 
rung, Sampoo, Kampa, Muksiing, and Tee, all signify river. 
Zuiig means gold, and with the addition of Tee, is applied 
to the stream, at a sandy place near Murung, where gold 
dust is found. By the accounts of many people who have 
travelled along its bank to its source, it issues from lake 
Aawun Bud, called also Ruwatfiud and Lanka, which was 
codofideatry said by every body I saw that had been there to 
communicate with Mansurowur, although Mr. Moorcroft 
- could not discover the ottUet of the latter lake. The circuit 
of Rawun Rud was represented to be no less than seven days 
journey ; but it is most likely both lakes were included. 

From Nirt to Sudum Sango, under Numgeea, the horizon- 
tal distance by the map is 7£ miles, although by the road, it 
is almost 140. The difference of the altitude of the bed of 
the river in this space is about 5690 feet, which ^ves the fall 
of the river near 80 feet per mile in a direct line. From Num< 
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geesL to Mansurowur, which is placed agreeable to Major 
Hearsey^s intelligence I fancy not far from the truth, as its difr. 
tance from Shipke agrees well with the acoounts I received, the 
horizontal distance is about 167 miles. If, therefore, only 35 
feet be allowed for the fall of the river per mile, from Num* 
geea upwards, it will give the extreme height of Mansurowur, 
or Mapang Lake, above 14,000 feet ; and I am inclined to 
think this estimate rather under the truth than otherwise, for 
Mansurowur is unquestionably very elevated, from the cir- 
cumstance of four large rivers, and perhaps five, taking tbeir 
rise in that quarter. 

1st, The Sutluj issuing from the lake itself, 

.Sd,.The Sind, or Sing-Ee^Choo, known likewise by the 
name of Siod-Ee-Kampa, has its source north.east of Mansu^ 
rowur. It is described as being a very large river, and the 
principal branch of the Indus, beii^ frequently named Attuk 
even near Garoo, three marches to die eastward of which it 
passes, running close south of the capital of Ludak, and three 
or four days journey to the northward of the valley of Eas\)« 
meer. 

Sd, The Tamjoo-Eampa springs from the mountains east 
of Mapang, and at first flows towards the eastward. 

4th, The Manjd^Choo rises to the south of Mansurowur, 
and runs south-east. The latter two rivers I conclude to be 
the Burumpooter and Gogra. 

I hkewise heard of a fifth river, (but only from the accounts 
of one person,) sud to be crossed eight or ten marches east^ 
north-east of Garoo. Its source is reckoned near Mapang, 
and it runs north-east, so that it is perhaps one of the great 
Chinese rivers. 

On theUth Nov. we marched 8| miles, toEotgoor, where' there 
is a cantonment for two companies of the Ist Museeree Batta^ 
lion. The road at the beginning of this day^s march lay 
dose upon the lefl hank of the Sutluj, and there was a steep 
ascent of 3500 feet, latterly winding amongst beautiful woods 
of oak, pine, and yew. 

On the 10th we proceeded 7^ miIe8,toHutoo,in order to make 
some astronomical observations, and get the bearings and eleva- 
tions of the surrounding objects. The ascent from Eotgoor is 
not less than 4000 feet. The road at first was good, but after- 
wards became steep and rugged. Hutoo consists of two small 
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forts, upon the top of a bill, 10,600 feet above the level of the 
sea, connected on the north-east with the snowy mountains. 
The prospect from this spot is very exten«ve, upward* of 
fifty forts, with from four to six towers each, may be distinot^ 
ly counted ia theRajahshipsof Kooloo, Sooked, and Mundee 
north-west of the Sutlnj. Beyond these are seen high moun« 
tains, covered with snow* To the north-east and east appears 
the great Himalaya chain, extending until it is lost in the 
horizoil, whilst to the south and south- west, the hills decrease 
in height to the plains, which are clearly distinguished at a 
distance. 

We were detained here until the 16th, for we were involv* 
ed in mist for several days, during which time we could net 
see half a mile on any side. The tb^mometer did not get 
above 84*^ in a house, with a blazing fire for two snowy days^ 
and at sunrise it was 28^; but, when the clouds cleared away, 
it rose to 40'' and 41"" at noon. After cc»npleting our obser*. 
vations, we returned, cm the 16th, to Kotgoor, where we stay- 
ed a couple of days, and on the 19th marched to Jeemoo, 9^ 
miles. The road, for about four miles, was generally good, 
passing many villages, and lying upon the face of a left-band 
range, through dark forests of various sorts of. trees, to a 
small stream, from whence there was a very steep ascent of 
2400 feet, through a thicket, to Nagkanda Pass, 9000 feet 
high. We here found a great many hazel trees ; but all the 
nuts were rotten. From the Pass to Camp we had a moderate 
descent of three miles, on the slope of a range that lay upon 
our right 

On the 20th we marched to Muteeana, nine miles. The road 
for near nx miles was good, upon the right bank of a rivulet, 
and crossed by many brooks, to Mandunee^ where there is a 
handsome temple, built in the Chinese style. After leaving 
it, we crossed the Koljebur, a stream coming from the north- 
ward, that divides Keoonthul from Eoomarsaeen, two small 
states under chiefs called Ranas. The descent to the Kulje- 
bur was steep, and the ascent to Camp equally so, each 
about 1000 foet The mountains we passed are wboded with 
pines and oaks in the valleys, but above produce little except 
grass. 

We marched to Bunee on the 21st Nov. 14| miles. The 
road consisted of easy ascents and descents, near the top of 
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a range, upon soil, and through a very highly cultivated coun- 
try, abounding with villages. 

On the S3d we proceeded to Semla, 11 miles, and next day 
made a forced march of Zi^ miles, to Soobathoo. The 
latter part of the road has already been described. 

Throughout the above tour, the road was surveyed with 
some care, and a number of peaks were fixed trigonometrical- 
ly,* which agree well together. We were extronely lucky iti 
having clear weather, and always managed to get two, but 
most commonly four, meridian altitudes of stars, contained 
in Mr. Fondas catalogue, at every halting place except one. 

We had two sextants, and a Troughtbn'^s reflecting circle^ 
having a stand, with the last of which instruments the lati- 
tudes were usually observed. We carried no less than foor* 
teen excellent barometer tubes with us, only two of which re- 
turned in safety. Before setting out, they were all found to 
stand at the same point ; and the height was always measured 
from the surface of the mercury. At ei^ry Camp we tried 
the height of the boiling pioint, with a good thermometer, 
which never gave the altitude above SOO feet diflin^nt from 
the barometer. The largest theodolite was constructed by 
Troughton, and graduated both vertically and horizontally, 
to twenty seconds ; the elevations of most mountains, subtend- 
ing small angles, were taken with it, and those above 10* 
were observed either with the sextant or circle, and artificial 
horizon. 

The height of the colossal Tuzheegung, whose summit is al- 
most SS,500 feet above the level of the sea, was determined 
by angles of elevation between 4"" and £4% taken at ^g^t dif- 
ferent stations, varying from 9000 to 19000 feet in height, and 
from two to about thirty miles distant from it, allowing one- 
fifteenth for terrestrial refraction ; and the extreme diffetrence 
between any two of the observations does not amount, to S60 
feet. The Kylas peaks, besides many others, were calculated 
from many stations at various distances, and none of them 
differ above 600 feet from one another. The next highest 
peak to the Tuzheegung that we saw is above 31,000 feet It 
was seen from Hutoo, 58 iniles distant, under an angle of 
1* 47', and its altitude, deduced from this, comes within SOO 
feet of what the observation at Rogee gives it, when the dis- 
tance was eight miles, and the elevation 15*". 



Dr. MacCuIloch on Hare Scottish Minerals. 285 



Aet. I v.— Z«^ of the LocaltHes of some of the rarer Scottish 
Minerals. By John MacCulloch, M.D. F.R.S. F.L.S. 
and M.G.S. Chemist to the Board of Ordnance, and Pro- 
fessor of Chemistry in Addiscombe College. Communi- 
cated by the Author. 

As no mineralogist has yet thought proper to draw up a 
list of such minerals as are found in our own country, the 
following contribution is offered towards this object. To 
know what species we possess, out of the extensive list of 
minerals now ascertained, is not only a subject of rational 
curiosity, but is of use to the student, by engaging his at- 
tention, and by exciting his industi^r and observation during 
bis investigations. To find in its native place the mineral 
he has only seen in cabinets, is an event always highly in* 
teresting; while it is no less useful io making hixn acquaint- 
ed with all their obscurer modifications, or varieties, which, 
from that very cause, their being less perfect, are rarely ad- 
mitted into collections. A quick eye for the discrimination 
of minerals in their obscurer forms, or when intermixed 
with other substances, can indeed scarcely be obtained with- 
out practice of this nature; whUe it also accustoms the 
young observer to keep his attention alive to the objects 
around him, and thus, not only to find substances already 
known, but to be the discoverer of new minerals. 

He will thus also learn, not to trust to the mere physiog- 
nomy of minerals in his investigations, but to acquire that 
fundamental knowledge of their real distinctions, without 
which he will frequently find himself at a loss in recognis- 
ing any particular substance under a different aspect from 
that with which alone he has been familiar. He will not be 
long in discovering, in his attempts to investigate or name 
minerals in their native place, that the merely empirical 
knowledge of their best characterised appearances which he 
has acquired in cabinets, will not go far in ascertaiiling them 
in nature. 

The completion of a geographical list of native minerals, 
may thus eventually add, not only to the amusement, but to 
the instruction of the student. It is true, that in the sys- 
tems of mineralogy drawn up by our several native writers. 
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many such localities have been recorded. But even those 
which are generally known, are not ail to be found in any 
one of these works, nor can they be extiaetcd witluiut la^ 
boor ; while these writers^ wiUi all their industry, have not 
always been able to obtain the yet unpublished knowledge, 
of this nature, which is dispersed among many individuals. 

There are many persons whom this list may probably In- 
duce to transmit to this Journal, such localities of this nature 
as they are acquainted with. When thus rendered more 
perfect, it will be of use, not merely £ar the pnrposea aiready 
suggested, but wilt form a fund on which the future writers 
of mineralogical systems may draw with little labour. 

I have here only pretended to give the places and names 
of such minerals as I have myself found; some of which, 
it is true, have been long known to many other persons as 
indigenous to Scotland. There are many others in that 
country which ought to be recorded; but that task is best 
left to those who have seen them in their native places. 

I would willingly have described the exact spots of those 
which I have named in a more particular manner, but that 
could not have been done without prolonging this paper to 
an inconvenient length, nor even then could a mineralogist 
have been directed to them with unerring precision. 

The minerals of most common occurrence are not noticed, 
for the most obvious reasons; but all the varieties of such of 
these as are rare, or in any way interesting, are mentioned. 

If such a list shall hereafter be rendered tolerably com- 
plete in the way here suggested, it might easily be reprint- 
ed in a condensed form, as a manual to the travelling mi- 
neralogist. 

QUARTZ. 

Of this very common mineral, it is only necessary to no- 
tice the varieties which are rare, and which more particularly 
comprise those that present peculiarities of colour. 

Foetid. — ^At Pol Ewe and Loch Greinord, on the western 
coast of Scotland. This is found in gneiss, forming veins, 
and the smell often resembles that of putrid sea weed. It is 
sensible only on friction, and diminishes when the specimens 
have been so long kept as to lose their water. 

(Sreen. Coloured by chlorite. In Bute; on the shore of 
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Cowal ; on the south-eastern shore of Jura, and on the 
north-western of Isla» opposite. This quartz forms veins in 
chlorite schist, and is always accompanied by common chio^ 
rite. Some of the varieties are so dark as to be nearly black. 
It has been mistaken for prase, from which it \» ess^itially 
different. The following variety is the prase of the Ger- 
mans. 

Green. Coloured by green actinolite. Prase. . I have 
found this variety only once, and it was in a very limited 
quantity even there. This was in a small island within, and 
not far from the entrance of Loch Hourn. As it is too in- 
fflgnifioant to have a name in the map, I cannot direct mine- 
lalogists to it more accurately. This quartz is in veins, 
traversing actinolite schist ; and, according to the quantity 
of the intermixed colouring matter, it varies from a very 
light to the usual dark green of this mineral. 

Green, Coloured by the green earth of the trap rocka. 
In Rum, in Scuir-more, together with the heliotrope of that 
place. In Glen Farg, and in the hill of Kinnoul. It also 
occurs in Ayrshire; and generally, in this case, it is inter^ 
mixed with other chalcedonies and agates. 

Green. Coloured hy an intermixture of green compact 
felspar. In Bona, (East) at Pol Ewe, and on various parts 
of the western coast of Ross-shire. 

Pink^ Opaque, and pink or flesh-coloured. Common 
quartz, coloured by an unknown ingredient. In Lewis, 
from gneiss. 

Pink. Opalescent, or rather milky. In Coll ; in Aber- 
deenshire, on the Buck of Cabrach. The latter specimens 
are nearly transparent. In Loch Maddy in North Uist. 

Brown red. Transparent. Apparently coloured by iron. 
On the western coast of Sutherland^ in veins traversing 
gneiss, between Loch Inv«r and the Bu Storr. In East 
Bona ; in the Angus hills. 

Brown red. Milky or chalcedonic quartz. At Gerlocfa 
in Boss-sl)ire, in gneiss. 

Purple or lUac. Opake. In Shetland, near Selie-voe, in 
gneiss. 

Violet blue. Pale; opalescent. In Loch Maddy, in 
North Uist, in gneiss. 
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Purple. Crystallized ; amethyst. In trap in the hill of 
Kinnoul, and elsewhere; found in the caitre of agate no- 
dules. In the hills of Mar, in granite. 

Grey* Blue or French grey. Opake. In Glen Tiltj in 
veins in gneiss; and in Aberdeenshire. 

Gr^. Blackish. Common quartz, irregularly transpar- 
ent. In various parts of Aberdeenshire, and in Shetland. 

Grey. Blackish. Chalcedonic quartz. In Grerloch, in 
Ross-shire; on Ben Lair in the same county, in gneiss. 
The colour varies from very pale to very dark blackish grey, 
and the specimens are also exceedingly various in their de- 
grees of transparency. 

Bhck. Common transparent quartz, apparently coloured 
by an intermixture of hornblende, just as it is sometimes co- 
loured green by actinolite. The fine splinters are translu- 
cent. In Ben Lair, in Ross-shire, in hornblende schist; 
but it seems very rare. 

Brown. Transparent quartz. The colour varies in in- 
tensity, but the colouring ingredient is not known. It is 
discharged by a moderate heat. It is found crystallized, 
notedly in Cairngorm, in granite. In Arran, and in Ben- 
na-Chie, in granite. In St. Eilda, in that syenite which is 
connected with augite rock and greenstone. At Eillin, per- 
fectly transparent, but uncrystallized ; in nodules in chlorite 
schist. In North Rona, in granite veins, unerystallized. 

YeUow* A brownish yellow crystal occurs in the hills of 
Mar. Yellow quartz, imperfectly transparent and full of 
fissures, is not uncommon in the Perthshire hills, but it 
seems in general to have been coloured somewhat recently, 
by having admitted a stain from the rust of iron. 

Cokmrlese or greenish. White amethyst. In Fife, and 
in the hill of Einnoul. 

Colourless. Transparent. The crystallized kind is too 
common to deserve notice; but as it is rarely transparent 
when in veins and nodules, I may here remark that it occurs 
in this manner in the chlorite schist, at the south-eastern ex- 
tremity of Jura, and the north-eastern of Isla. 

Granular white quartz, resembling refined sugar, is found 
in Harris, and in Ben Lair, in veins traversing gneiss. 
There is here also found a singular variety, in which a pure- 
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ly hyaline quartz passes gradually into this snow-white and 
finely granular kind. It is unnecessary to point out the lo. 
calities of the other varieties, which abound everywhere. 

FELSPAE. 

As in the case of quartz, I diall here only notice the most 
remarkable and most rare varieties of this mineral. I may 
remark, generally, that they are principally found in those 
districts which consist of gneiss, and are almost always inte- 
grant portions of the granite veins with which that rock 
abounds. 

Pure white. Opake. At Hillswick, in Shetland, inter- 
mixed with actinolite, and very splendent. At Cape Wrath, 
in granite veins. In Coll, Harris, and in Arisaik. 

White. Translucent where thin; splendent and reflect- 
ing much pearly light from the interior. This very beauti- 
ful variety occurs in Harris, on the southern side of Roneval 
The ordinary white varieties, under many different aspects, 
are too common to require particular notice. 

White. Crystallized. In Cairn Lia, one of the summits 
of Ben-y-gloe, in micaceous schist. In Aberdeenshire, not 
• very uncommon ; particularly in the granite of Bennachie. 

Flesh-coloured. A brownish flesh-coloured variety, cha- 
racterized by a high degree of transparency, and pearly lus- 
tre in the thin fragments, occurs in east Rona. A very 
beautiful yellowish flesh-coloured and similarly splendent 
variety abounds in North Bona. TJiis colour is here dis- 
tinguished for its peculiar purity and beauty, compared to 
the ordinary colours of felspar. 

Blue-grey. This variety also abounds in North Rona, 
but I have never observed it elsewhere. 

Brick-red. Very bright. This occurs in Lewis, in Ard- 
gower, and in Shetland, but is rare. Beds declining from 
this in brightness and purity, are too common to require no- 
tice. 

Purple-irown. In Eriska and Fudia, and less perfect in 
CoU. 

Browmshgrey. Inchning to purple in some instances, 
and resembling that of a Labrador, biit not iridescent In 
Sky, in veins in hypersthene rock, and in Rum. In Aber< 
deenshire. 
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Glaesif Felspar. In the basalts and clay-stooes of the 
western islaads in general. Very large in the clay-stoiies of 
Blaven in Sky. 

COMPACT FELSPA&. 

Bright green. In lona, and in Tirey, in gneiss. Very 
abundant in the same rock at Loch Grdnord, and generally 
. on the western coast of Boss-shire. In different parts of 
Inverness*8hire and Aberdeenshire^ but more rare. This 
mineral has hith^to been mistaken for quartz and for epi- 
dote. 

Leadrgtey* In Loch Maree, in BoBs^hire« 

Brimn Purple. At Pol Ewe in Ross-shire. These two 
resemble pteciisely the compapt felspars. of Sweden. 

White. In lona. In West Bona, in North Uist. This 
is an extrem^y beautiful substance, and it also occurs in 
.Sweden ; but I have never yet seen specimens from any other 
place or counti^. 

H6BKBL£NI>B. . 

Crystallized in East Bona ; also in Ben Lair. 

Pb% and splendent. Dark green, resembling diallage ; 
in Coll. 

Finefbnms. Besembling black satin, in Perthshire. In 
genetal it is too common, under its ordinary forms, to require 
further notice here. 

FineJibrQus radiated. In clayi-sJate at Boharm, in Banff- 
shire. This is a. very singular and beautiful variety; put- 
ting on many remarkable forms, and, as far as I know, pe- 
culiar to this spot. 

Pargasite. In Tirey, in white marble. The characters 
are extremely well marked. 

ACTIIIOLITE. 

Intermixed in large crystals. Either alone or imbedded 
in talc. In Glen Elg near Eilan Beoch. In Isle Oransa in 
Sky. At Hillswick in Shetland. 

Fibrous. Continuously straight, curved, or undulated. 
In Glen Elg, and in Aberdeenshire. 

Schistose. In Glen EIj; ; very finely laminar. Ita Suther- 
land, in Shetland^ in Nether Xiom. 

Short fibrous entangled. In Glen Elg. In Isle Oransa. 
Near Fedaland in Shetland. 
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Flat Platyy entangled. In Isle Oransa. 

Finehf sieUated^ entangled. Neat Fedalftnd in Shetland ; 
near Blur in AtholL 

^ Nearly pulverulent^ and very pale. In Shetland, near 
Burra Vde. The stellated and this last are extremely b^u- 
tiful and singular minerals, ta whidh I have se^ no reeetn-^ 
blances among foreign specimens. 

Neatly te>hite, Crystallizied entangled. Near Handa in 
Sutherland. I&tbis case there is a near approximation to 
tremolite ; and it may even be doubted whether there are 
any essential differences. 

TUBMOLITE. 

In large crystals openly entangled and independent. In 
Tirey ; from primary limestone. 

In large crystals imbedded. In Glen Tilt. 

Large fbr&aSy radiated or straight. In Glen Tilt. Of 
very large dimensions. 

Flat bladed, radiated. In Cairn Lia (Ben Gibe), in Unst 
(Shetland.) 

Finefbrous^ radiated or straight. In Glen Tilt, at Port- 
soy, in serpentine; lit Duhkeld, in clay-»slate. 

Fibrous^ osbesti/brm or silky. In white primary lime^ 
stone. In Glen Elg. 

StnaU stellated^ imbedded. In Glen Tilt. 

In imbedded and radiated spheres. In Glen Tilt. 

In short ^fibrous cryMdls^ compacted into a solid mass. In 
Glen Tilt. This variety sometimes appears to be almost 
granular. The specimens of tremolite, in this locality, all 
occur in primary limestone, and are very splendid ; and most 
of the several varieties here named are so rare that I have 
seen no parallel to them in foreign collections. It is re- 
markable, that in Tirey, crystals of tremolite and of Sab- 
lite are so confounded, tha( a single crystal sometimes con- 
tains both substances, as if there was a transition between 
the two minerals. 

HELIOTBOFB. 

Chalcedony f coloured by green earths In Scair-more in 
Rum. In nodules, in the tfap eonglcutaerates of Kerrera. 
In the hill of Kinnoui ; in Ayrshire ; in Mull, under Gri- 
bon. On the beach at St. Andrews, loose. 
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DIALLA6E. 

In Unst and Fetlar, in serpentine and in diallage rock. 
In Balta, in diallage rock. In Ayrshire, in serpentine. 

STAUBOTIDE. 

In Bixeter Voe, Shetland, in micaceous schist. The crys- 
tals here are as large as those of Britanny. 

HOLLOW SPAB. 

In micaceous schist near Balahulish. This mineral occurs 
abundantly in Skiddaw, in clay-slate, as is well known ; but 
I have never found it in Scotland, except in the above-men- 
tioned place. 

APATITE. 

In Ross-shire, near Bonar Bridge, in gneiss and granite. 
In trap, (claystone) in Rum. 

HYPEBSTHENE. 

In Sky, and in Ardnamurchaii, in hypersthene rock. 
In Rum, in veins in augite rock. It appears also to have 
been found loose in Banffshire; but its native place has not 
even been conjectured. 

STAUBOLITE. 

At Strontian, in a granite and metalliferous vein. In the 
Kilpatrick hills, in trap. It is not crossed or twined in either 
of these places; but die crystals are of great magnitude. 

FINITE. 

In Ben Gloe and in Forfarshire, in porphyritic veins. In 
Argyllshire, in massive porphyry. In these cases it forms 
an abundant ingredient in the rock, and has been mistaken 
for mica. 

SPODUMENE. 

In Glen Elg, in granite. In this case it is an ingre- 
dient of the rock, generally diffused with the felspar, mica, 
and quartz* 

CYANITE. 

In Shetland, at Hillswick, and in the southern promontory 
of Mainland, in mica slate. In Glen Tilt, in quartz. At 
Boharm in Banffshire, in clay slate. This last is the locality 
where the mineral was first found ; whence it was sent to 
Saussure, and by him named Sappare,—- a term corrupted 
from Sapphire by the person who transmitted it. 
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GARNET PBECIOUS. 

At Strontian and in Ardgoveer, in granite and gneiss. In 
Harris, in gneiss. At Ely in Fife, loose. That of Stron- 
tian resembles the Hungarian in colour. That of Harris re- 
sembles the Greenland and the Indian garnets. 

TOPAZ. 

Blue, white, and brown. In decomposed granite in Brae^ 
mar, loose. Single crystals weighing fifteen ounces have been 
found. A fragment in my possession belongs to a crystal 
which must have weighed eight pounds when entire. The 
blue and brown are sometimes united in one crystal. 

BEBYL. 

In the same situations and place. The topaz is tolerably 
abundant; but this is rare, and the crystals imperfect gene^ 
rally, as if carious or corroded. 

CHLOBITE CBYSTALLIZED. 

In Cairn Lia, in micaceous schist. In Jura, in chlorite 
schist. In Bute. At Dunkeld. The crystals of Cairn Lia 
are very large and perfect, being compounded hexagonal 
prisms terminated by pyramids. 

FLUOB SPAR. 

In Sutherland and Aberdeenshire, in gneiss and granite. 
That of Sutherland is purple. That of Aberdeenshire is 
most commonly green and white, and the green colour is dis- 
charged by exposure to air. At Strontian, in a granite and 
metalliferous vein. In Ayrshire, and in Papa Stour in. Shet- 
land, in claystone amygdaloid. This last situation is very 
rare* 

CHLOROPHiEITE. 

In Bum, in claystone and basalt; and near Burntisland in 
Fife. I found this mineral first in 1810. It varies in lustre 
in these two localities, the former being transparent when first 
found. 

CON.ITE. 

In Glen Farg, in MuU, in Sky, and in the Kilpatrick 
Hills, in amygdaloidal trap. These are the only places in 
which I have yet observed this new mineral. 

PREHNITE. 

In gneiss, in Yell, Shetland. In traps in the following si- 
tuations : At Bishoptown, near Paisley. In the Kilpatrick 
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Hills. In Glen Farg. In Mull, Sky, Arran, and Rasay. 
In Edinburgh castle rock, and in Salisbury Craig. In Dum- 
barton castle rock. 

LAUMONITE. 

In Sky, near Loch Brittle. In the Eilpatrick Hills. 

APOPHYLLITE. 

In Sky, near Loch Brittle. In the Eilpatrick Hills. 

8TILBITE. 

la Sky. In the Eilpatrick Hills, red. Near Stonehaven. 
In Fife. In the Shiant Isles. In Slaffa and Canna. In all 
these places in traps. In Arran in granite. At Strontian in 
a granite vein. In Eerrera, red, in argillaceous schist ; be- 
ing the only instance, I believe, of that association. 

COMPTONITE. 

If this be a new mineral, it is the supposed stillnte of Stron- 
tian above mentioned. 

ANALCIHE. 

In Sky, Canna, Stafia, Ulva, and Mull. In the Eilpa- 
trick Hills. In Edinburgh castle rock, and in Salisbury 
Craig. In Dumbarton castle rock. In Sky it is often trans- 
parent. In the Eilpatrick Hills it passes by a complete tran- 
ntioB into prehnite. The primitive form occurs at Talisker, 
in Sky. 

MESOTYPE. 

In Glen Farg. In Sky. In Arran, the Shiant. Isles, 
Staffa, and Ayrshire. 

NADELSTEIN. 

In the Eilpatrick Hills. In Sky. In Arran. The radi- 
ated variety, called natroUte, occurs in Staffa, and near 
Burntisland in Fife. The nadelstein of Talisker and Dunve- 
gan in Sky, often resembles the ^nest cotton, or flaw silk, and 
i<3 00 light as to float in water. 

CHABASITE. 

In Sky, at the Stoor, and at Talisker, in traps. 

WAVELLITE. 

In the Shiant Isles, in an indurated shale or flinty slate of 
the secondary class, which belongs to the coal strata of the 
Western Islands, and is indurated by the vicinity of trap. 

OLIVIN. 

This is rare in Scotland. In Sky, in trap, near Loch Brit- 
tle ; forming half the mass of the rock. 
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ADULABIA. 

In granite in Ariran. In granitic veins in micaceous schist 
in Cairn Lia. This mineral is very rare even in those lo- 
calities. 

In Rum, in trap rocks, with felspar ; very remarkable, and 
of a very large s^. In St. Kilda, Arran, Sky, &e. in^ si- 
milar manner. In Tirey it is found in whit^ primary lime- 
stone, and sometimes regvXaxXy crystallized. 

SAHLITE. 

In Tirey, often crystallized, and of various colours, form^ 
ing very beautiful specimens. In Harris equally or more va- 
rious, and often of a dark brown. In Gle^ Elg, silvery 
white. In Rannoch, pale green. In Glen Tilt, white, mas- 
sive, in large beds ; where it is associated with tremplite, as 
it also is in Tirey ; decomposing also into a very tenacious 
and unctuous clay. 

ANDALUSITS. 

In Aberdeenshire, in granite. 

CALCAREOUS SPAE. 

Green. Coloured by green earth, of a light green. In 
Rum. Of a dark green, by common chlorite in Bute. • Those 
varieties are extremely singular and rare. 

YelUm. Crystallized in the inverse rhomb. In the pri- 
mitive rhomb. In Sky also. The varieties found at Stron^ 
tian are so well known that I need not enumerate them." 

HYDRATE OF MAGNESIA. 

In Unst in Shetland, and in Balta. Eound in serpentine 
and in talc schist. 

QXYDULOUS IBON. 

Octahedrai. In hypersthene rock in Sky. In tak and in 
chlorite at Fillswick in Shetland. In chlorite schist in Bute. 

Micaceoits, In veins or nests, in clay slate, at Dunkeld. 
In dispersed grains, in gneiss and granite, in Shetland. In 
the same manner in a compact grey (old red) sandstone. 

SpecuUtr-volcanic, In trap veins in Perthshire. This is 
crystallized in prolonged hexagonal plates, aud resembles that 
of Vesuvius. 

BOO IROK ORE. 

The resinous variety. In Foula, Shetland. This variety 

1 
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is not common, and resembles, in its lustre and fracture, those 
Hungarian jaspers which have been improperly called pitch- 
stone. 

OXYDE OF CHROME. 

In Unst, in chromate of iron. This new mineral is the 
pure oxyde of chrome, not the mineral called by this name 
in Lucas's system ; and is either compact or pulverulent, be- 
ing sometimes green, at others yellow. 

GOLD. 

In Sutherland, near Helmsdale. In Perthshire, in the 
sands of the Tay. 

SULPHUBET OF MOLYBPENA. 

In Glen Elg. 

BLACK LEAD. 

In Ayrshire, at Cumnock. In Glen Elg. In Strathpef- 
fer. In Shetland. 

I have not here noticed the lead ores of the Lead Hills, or 
the other metallic minerals of that spot, as they are generally 
known, and as their locality is equally notcmous. 

I may add to this enumeration of the rarer earthy minerals 
of Scotland, that I am in possession of two new minerals, ap- 
pertaining to the family of Zeolites, respecting the analysis 
and distinguishing characters of which I have not yet so far 
satisfied myself as to venture to give names to them. 



Art. V. — Observations made at Paramatta on the Inferior 
Coryunction of Venus with the Stm, in Oct. 1823. By his 
Excellency Sir Thomas Brisbane, K.C.B. F.R.S. Lond. 
and Edin. Communicated by the Author, in a letter to 
Dr. Brewster. 

My dear Sir, 
In addition to the scientific communications which I have 
already transmitted to you, I beg leave to add another, on 
the inferior conjunction of Venus with the Sun; a species 
of observation which, I believe, has never before been made 
in the southern hemisphere, and which may perhaps throw 
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some farther light on the parallax of that planet. I regret 
that there was no large star near Venus, in order to have 
compared it with her. 

The observations on the stars ncK^ sent have been 
made more with the view of exhibiting the state of the mural 
circle with which the observations were made than for any 
other purpose. 

As Mr. Rumker^s health has been so bad for the last three 
months, that he has been obliged to retire into the country 
about forty miles off, the observations have been entirely 
made by myself and Mr. Dunlop, in whose accuracy I have 
the most perfect confidence. 

I have seen your Journal as l^te as April, in which I al- 
ways find valuable matter. And I therefore wish you to 
use any communications I may send you from time to time 
as you may wish ; as my sole object is the general extension 
of science ; — and observations lose more than half their value 
if they are not circulated. 

I think the activity of the observatory will not be diminish- 
ed by Mr. Ruraker'*s absence. I am preparing to observe the 
solstice, which will be the fifth observation of it I shall have 
made with the same sixteen-inch repeating circle of Reich- 
enbach. In the course of these observations, I shall have 
run through nearly 10,000 degree?, as I never unclamp the 
instrument but for repetition for the three weeks I am ob- 
serving. 

Trusting to hear from you soon, I remain. 
My Dear Sir, 

Yours most faithfully, 

Thomas Brisbane. 

Government House^ Paramatta^ 
New South Wales, Nov. 3, 1823. 
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Art. VI.— On the Circular Stems of Skips of War. By 
Geobge Harv£y, Esq. F.R.S.E. M.G.S. &c. Commu- 
nicated by the Author. 

In consequence of an article which appeared in the 18th 
Number of the Edinburgh Philosophical Journal, on the 
Circular Sterns for Ships of War, I have been induced to re. 
sume the investigation of that subject, and by a further ex- 
amination of several ships, with sterns of both kinds, in the 
harbour of Hamoaze, Plymouth, to discover if any real 
grounds existed for the opposition this truly excellent plan 
has received. And, after giving it the most deliberate con- 
sideration, I would observe, that both as regards the mecha- 
nical strength tfthe ship, and the improved means of defence 
it affords, on many difficult and tr^ng occasions, from the 
action of the sea, and the shot of the enemy, I can arrive at 
no other conclusion than that the system ought to be decided- 
ly persevered in, and by no means abandoned or compromised ; 
and that to return to the weak and defenceless form if the 
square stem, would only be to restore a barbarous and vnv- 
perfect remnant of a system of ship-building, which ought, 
long ere this, to have been banished from the dock-yards of 
a great and enlightened nation like our own. 

It may not perhaps be known to some of the readers of 
the Edinburgh Journal, that the application of circular stems 
to ships of war,f(yrms a necessary and important part of the 
improved system of ship-building, latterly introduced into 
the public service by Sir Robert Seppings, and that without 
thefvU and perfect application of it, to ships of all classes, 
this exceUent system will be rendered in a considerable degree 
imeffectudd. Indeed, the necessary and essential connexion 
between the diagonal trussed frame, the shelf pieces^ * and 
thick water ways, and their peculiar adaptation to the form 
of the circular stern, renders it impossible to sepfurate either 
from the new system of ship-building, without producing a 
most important injury to public service. 

• Mr. Knowles, in his valuable work on Preterving the Navy, observes, 
" It is but justice to acknowledge, that the great benefit which naval architec- 
ture has derived from the introduction of shelf-pieces, is due to the French.** 
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The general and unexceptionable merits of the diagonal 
system are now universally acknowledged, but the advanta- 
ges resulting from the shelf-pieces and thick-water ways, and 
the admirable mode by which the beams are connected to 
them, by means of coaks and bolts passing through the 
whole, although clearly understood by those well-informed 
men, who have turned their attention to ihe inquiry, have, 
nevertheless, not attracted so largely the attention of the scien- 
tific world, as might have been expected. Their advantages, 
however, are as unquestionable as those resulting from the 
diagonal trusses; and there can be no question but*the 2tm- 
gitudiiwl strength communicated by the latter, would be con- 
siderably diminished, if the lateral strength afforded by the 
former were removed, or in any great degree impured. 
Hence, without an intimate and perfect union of the advan- 
tages resulting from both, and which can alone be done by 
the perfect application of circular sterns, the separate 
strengths afforded by the two can never be effectually united. 
In ships with square sterns, the application of the diagonal 
system of trusses does not produce its maximum effect, nor 
is the continuity of the shelf-pieces preserved, since the most 
abrupt termination of them takes place at the quarters, a 
difficulty entirely removed in the circular form by the hap- 
py introduction of the ekeing, and affording a perfect illus- 
tration of the term " internal hoop," so appropriately applied 
to them by Sir Robert Seppings. 

The opponents of the circular stern are therefore imped- 
ing the advancement of naval architecture most essentially, 
by endeavouring to prevent its introduction into the public 
service ; nor can I comprehend by what erroneous and mis- 
taken views those are guided, who endeavour, in the face of 
reason, the clear and evident principles of mechanics, and of 
every sound and legitimate conclusion of science, to resist 
the progress of a system of shipbuilding, which it will be the 
honour of this age to have produced. 

It has long appeared to me that this much controverted 
question, divested of the questionable and trifling considera- 
tions relative to beauty of external form, is capable of being 
reduced into a very narrow compass, and of admitting of a 
fair and perfect demonstration. In the Jirst place, it cannot 
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be denied, but that circular sterns remove a form, notorious- 
ly weak and feeble, (in truth, the weakest part by far of the 
ship,) and possessed of no one excellence to recommend it ; 
and, secondly^ That the form substituted, possesses in a pre- 
eminent degree, all the essential attributes of mechanical 
strength, and under many difficult circumstances, is capable 
of affording the most effectual and perfect defence, which the 
other, under the same circumstances, would be altogether in- 
capable of yielding. Now, if the sailing qualities of a ship 
are not impaired by the change, and that they are, cannot bt 
satisfactorily proved, mechanical strength, and superior 
means of defence, are all the requisites that can be reasona 
bly denied, and that time will triumphantly prove these ad 
vantages to result from the application of the circulSir stern^ 
is what I most firmly believe. It will not bq the first cas* 
in which praise and approbation have been slowly obtained. 

lam ratherat a loss to discover, whether the author of the pa- 
per which has occasioned these observations, be really a friend 
to the introduction of the circular stem or not, since many of 
his remarks partake of an ambiguous character. There are some 
points of the paper, however, to which I wish to direct the 
attention of your readers. In the Jirst place, it is contend- 
ed, (page 354,) that in case of a round stern vessel getting 
on the quarter of a ship, « the fire of at least the aftermost 
gun on the broadside, when in that position, is entirely lost.'^ 
Now this is by no means the case, as I have proved by ac- 
tual experiment, and, indeed, from the known fact, that cir- 
cular stern ships are all equally broad, and generally consi- 
derably broader at the aftermost broadside port, than similar 
ships with square sterns, the gun must necessarily act with 
at least equal effect 

In the next place, no statement has ever been made, that 
as many guns could not be fired right ctfl^ in the square 
stem, as in that of the circular form. Now, although the 
right-aft fire has not been the point in question, still, as it 
has been alluded to by the author of the « Observations,"* it 
may be proper to remark, that the superiority of the circular 
stern, in point of convenience of working the guns, is consi- 
derably increased, and the chances of fire very much dimi- 
nished, for I have found, from actual experiment, that when 
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an eighteen pounder was trained right-aft on board the Ha- 
madryady a lorty-six gun frigate, having a circular stem, the 
muzzle was beyond the outer side of the stern eighteen inches^ 
whereas, the same gun^ similarly placed on board the Boadi- 
cea, a ship of the same class, but with a square stem, had its 
muzzle twenty-one inches within th'6 ridl, or eight inches in- 
side the sill of the port. And, with respect to training the 
guns in the last mentioned position, the superiority was so 
great in the ship with the circular stern, as to call forth the 
warm admiration of several experienced and intelligent naval 
officers who witnessed the experiments. * In the circular stern, 
the right-aft guns could be readily made to sweep horizontal 
arcs of seventy-six degrees, with the utmost ease, and with- 
out disturUng a single lining ; but, in the square stern, af- 
ter removing all the linings of the ports, so as to present the 
naked timbers, the utmost amplitude that could be obtained 
for the right-aft gun was 59"", a difference by no means in- 
considerable, and to be attributed altogether to the superior 
form of the round stern, and to the improved modes of tim- 
bering. Nor was the arc for the square stern obtained with- 
out much more exertion and care than could be bestowed on 
such a point in the day of battle. Added to this, in ranging 
the gun in the former case, the muzzle was always rciihout 
the external edge of the port, but in the latter, the gun, 
when trained to its greatest angle, had its muzzle thirty inch- 
es within the rail, or sixteen inches inside the sill of the 
port, thus increasing considerably the danger from fire. 

In the same page also, a singular allusion is made to the 
poops of brigs, as if they possessed some latent connexion 
with circular sterns. Poops, however, were not added to 
brigs by Sir Robert Seppings, and, if they had, it would be 
somewhat difficult to trace their relation to circular sterns. 

In another part of the same page, an allusion is made to 
alterations said to have taken place in the circular stern of 
the Vengeance, now building at Pembroke ; and the author 
expresses his regret, ^^ that such extensive alterations should 



• I ought particularly to acknowledge, in this place, the handsome assist- 
ance I received from Captains Wise, Arthur, and Richards, of the Royal Navy, 
in prosecuting this interesting and important subject. 
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be carried on before the ioVentor's ideas are matured on the 
subject.^ With respect to these << eoctensive alteraium»^ I 
find, from the most unquestionable authority, that they 
amount to no more than a simple change of the water closets 
from one situation to another. <^ Extensive alterations^ have 
not therefore been made, excepting the trifling changes here 
-alluded to can be characterised as such. But, granting, for 
the sake of airgument, that <^ the inventor's ideas are no^ ma- 
tured on the subject,^ but which no one will admit) who is 
acquainted with the high professional talents of Sir Robert 
Seppings, and with the great caution which has always dis- 
tinguished him in his mechanical investigaticms) ought it to 
be regarded as an anomaly in the history of human improve- 
ments, that minor alterations have been made from time to 
time, in a plan of acknowledged importance ? Can a single 
-instance be selected from the boundless catalogue of examples 
■of mechanical skiU, of which this country has the happiness 
and the honour to boast, in which the subject started at onoe 
from the fertile mind of its inventor, into general or even 
partial application, with no change between the first exam- 
ple of its powers, and that which graced its final triumph ? 
Was the^r^ steam-engine of the immortal Watt jiossessed 
oiaU the excellences and advantages of that which his latto: 
years produced, when time had enabled him to contemplate 
more perfectly the relations and properties of ail its parts, 
and to bestow on them all the benefits capable of being im- 
parted by a mind like his, improving daily its powers by new 
accessions of mechanic skill ? Does the suspension bridge 
across the Menai exhibit no proofs of superiority over that of 
the Tweed ? And does the ingenious and active constructor of 
the latter clcdm for it no higher distinction in the scale of ex- 
cellence than that afforded to bridges of the kind when con- 
structed of simple wire P Time add experience are at ail times 
necessary to perfect mechanical, as well as every other im«- 
provement ; and when it is considered, that circular stems 
form so necessary and essential a part of the improved system 
of ship-building-*an art identified more intimately than any 
other with the most vital interests of the country— it is not 
too much to claim for it, that fair and proper time for its im- 
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proveroent to which every other branch of art has been hi- 
therto entitled. 

The author of the paper under consideration makes also 
an allusion to the examples furnished by Sir Robert Sep- 
. pings, of weakness in the square stern, and would have it 
understood, that one hundred and twenty were all the in- 
stances the ingenious author of the circular stern could disco- 
ver among the documents to which, from his official situation, 
he must necessarily have had access. Now, although in most 
experimental inquiries one himdred and twenty cases would 
be considered as forming no very unexceptionable grounds 
for inquiry ; still, if stronger evidence be wanting, of the ne- 
cessity of change in the square stern, many more instances 
might be obtained by << ransacking records C^ since Sir Ro- 
bert Seppings, at page 5 of his letter to Lord Melville, when 
alluding to the eitamples of weakness furnished in its appen- 
dix, observes, that ** the list could have been considerabfy in- 
creased^ had he not considered it as affording ample evidence 
to prove the insufficiency of the square structure." And had 
the author of the diagonal system felt disposed to collect in- 
stances of " ships being weak in the bows," he might have 
referred to a period when weakness also characterized that 
important part of a ship; and have contrasted the results 
which such an examination would afford with these proofs of 
superior strength which the records of the navy must neces- 
sarily present, since the introduction into the naval service of 
his circular lyw; nor is it improbable but that such a compa^- 
rison would afford many strong and powerful arguments in 
favour of a change of form in the square stern. 

More examples, however, than what Sir Robert Seppings 
has already furnished are scarcely necessary to convince a 
candid and unprejudiced mind, tbat the square stern is de- 
cidedly the weakest part of a ship, both as regards its mecha^ 
nical strength and its means of defence ; and that it therefore 
becomes an object of national importance to improve its con- 
struction. 

According to the author of the " Observations," the exam- 
ples of weakness quoted in my former paper, only prove " an 
almost invariable tendency in the sides to separate." Now, al- 
though this of ilself is a sufficient reason to prove that some 
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change is necessary, it will nevertheless be found, that exam- 
ples of general weakness in the stern are far from being un- 
common. For instance, in the report relative to the Valiant, 
it is stated, tfiat the stem posty and all the stem works ; 
that in the Diadem, the q^rpart of the ship sunk so mttcA, 
as to cause a considerMe Jriction of the rother against the 
post ; and in the case of the Adamant, the stemjrame was 
so very itiuch depre^sed^ that the stem timbers were nearly 
out of their, steps on the wing transom. In one remarkable 
instance also, of the Courageux, the working of the stem 
frame wasso great inaheavygale of windy as to occasion the 
loss of Jive tillers ; and on the storm assuming afterwards a 
still more tremendous character, the working about the stem 
jframe and post was so greats as to render it necessary to 
throw twelve of her qfier guns overboard^ to ease and lighten 
her. And in a similar scene of peril, in which the Albion 
was situated in 1809, thirty-one guns were thrown overboard, 
twenty four of which were from the after extremity of the 
ship. Nor is it always necessary for a gale of wind to exist, 
in order to prove the weakness of the square stern, since, in 
the example of the Defence, the heels of her counter timbers 
were reported by her Captain to work very muchj even in 
moderate weather. And the stem of the London was found 
to tremble much in light winds, and to increase its motiofi con- 
siderably in heavy seas. In the Aquilon also, the stem 
frame was found to be much shook by firing the after guns. 
The poop of the Bellona was found likewise to labour so 
much as to work the foremost bulk head partly dawn ; and 
that when the Minotaur rolled, the whole body of the poop went 
over from side to side. The stem of the Cumberland also, 
above the wing transom, worked so much as to fmce the 
Oakum out of the butts qfthe lower counters, at the rabbit of 
the stem post, as likewise out of the seams of the lower 
counters. 

Such are a few of the striking examples on which Sir Ro- 
bert Seppings grounds his arguments for a change in the 
figure of the stern ; facts which had been silently accumulat- 
ing for a long period in the records of the Navy Office, await- 
ing the hand of a ** master,^ to draw from them unquestion* 
able proofs of the general weakness of the square stern, and, 
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at the same time, to affi>rd the elements and principles of a 
better system ;•— a system which should add, in no inconsi- 
derate degree, to the strength and security of our ships of 
war. 

I forbear entering, on the present occasion, into the supe- 
rior means of defence afforded by the circalar stem, because 
it is my intention to give the results of a series of actual ex- 
periments on this subject in another paper.^ But I would 
observe, in reference to the celebrated retreat of Admiral 
Cornwallis, that it by no means follows, because they were 
only able to fire right aft, that guns in the quarters could not 
have been advantageously employed ; and I conceive that no 
better example could be afforded of the superior means of de- 
fence, afforded by the round stern, than the case of a small 
number of ships chased by a superior force. A gun at the 
quarter, under such circumstances, would be at feast as ser- 
viceable as one right aft. 

The author of the « Observations^* must also be, in a great 
degree, a stranger to the fitting of the iron railing in ships of 
the line, or he would have known, that it is so contrived as to 
open and fall back in the wake of the guns without producing 
the smallest inconvenience ; and, with respect to the danger 
to be apprehended from fire by the projection of the platform, 
no greater can arise than that produced by firing over the 
channels, which is the case with the greater part of the guns 
on the forecastle and quarter deck. I am also of opinion, 
that few naval ofiicers could be found who would think of 
transporting an after gun forward, or a forward gun abaft, 
when his ship was attacked at either extreme. The most na- 
tuial course of proceeding, under such circumstances, would 
be, to place the aftermost gun in one of the aftermost vacant 
ports, and the foremost gun in either of those forward. It 
would be a singular mode of defence, to transport a gun 
from one extremity of the ship to the other \ nor has it ever 
been intended to keep the stern ports armed with additional 
guns. 

* These experiments were performed in the presence of several distinguish- 
ed naval officers ; and I may briefly add, that the results were so decidedly in 
favour of the Circular Stem as to leave not the smallest doubt in th£ minds 
of all present, of the immense advantages it possesses over the square form. 
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With respect to the range of the guns, in the diagram re- 
ferred to in my former essay, 1 hope in another paper to 
prove, that the circtdar stem admite qf a ready andper/ict 
dtfence^ of more than an entire eemicirckf without ^< wooding 
the guns,^ or depriving the men of sufficient room for work- 
ing them. If also the line BH, in the diagram contained in 
the paper under consideration, be intended to form a. right 
angle with the longitudinal axis of the vessel, a greater ad^* 
vantage than what this position will afford can be obtiuned. 
For I have found by experiment that the gun can readily 
be trained to an angle of 79 degrees, or, in nautical language, 
one point before the beam ; giving, therefore, a greater ad^ 
vantage to the gun, at the quarter, than contended for by 
the author of the << Observations.^ 

I feel no ordinary pleasure in stating my belief, that the 
hostility which was once so vigorously displayed against the 
circular stern, is now considerably diminished. The torrent 
of feeling, which seemed at first destined to overwhelm the 
improvement, has in some measure subsided. The disappro* 
bation of change, which at one time assumed the loud voice 
of thunder, has insensibly melted into tones of a gentler 
kind. Inquiry has been awakened ; and many who imagi*. 
ned they saw in the alteration, indications of decay in the 
martial energies of our marine, now contemplate it with re- 
lation to the superior strength it affords, and the more am- 
ple means of defence it unfolds. Some, however, fiuthful to 
the ancient form, still regard the circular stern with unabat* 
ed hostility. But to such it may be said, are we to arrest 
the march of architectural improvement ? Is the new prin- 
ciple of ship-building, which has already conferred such 
transcendent advantages on our country, and which is now 
introduced into most of the naval est^lishments of Europe, 
to be deprived of one of its essential elements ? While every 
other part of our men of war, has received accessions of 
strength, is the stern to remain in all its primitive weakness^ 
without receiving a single benefit, from the sci^ce, and en- 
larged experience, that have been latterly applied to ship- 
building ? Can such an anomaly long remain to mock the 
efforts of modem improvement ? Is the naval engineer to be 
doomed perpetually to reflect, that in the magnificent bul- 
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wark be has raised, science has lent her best efforts to 
strengthen the mighty frame, in all its parts, excepting one ? 
Or is the old system to be persevered in to afford another ex- 
emplification of the maxim, << that partial strength is general 
weakness ?^ Is it consistent with that noble spirit of ad- 
vancement, which so pre-eminently characterizes the age, 
and which in its general operations, confers so great a lustre 
on our own beloved country, to allow mere feelings of conve- 
nience, and vague and uncertain notions of beauty, to stand 
in the way of genuine improvement ? Shall we, who have 
even shaken off those ancient commercial restrictions, which 
seemed identified with our very national existence, — which 
had grown with our growth, and attended us in the brilliant 
career of our glory and power, refuse, in the present instance, 
to abandon an ancient form, opposed to every principle of 
genuine science? Rather let us, by the. universal adoption 
of the circular stern, prove that we only adopt a system 
which sound experience sanctions ; and that we only advance 
another, but a most important step, in the career of that im- 
provement, which has been latterly introduced into ship- 
building ; and that we are no longer enemies to the doubtful 
forms of beauty, than when they stand opposed to the pro- 
gress of real improvement. 

The period, however, I confidently hope, is not far dis- 
tant, when the circular stem will be contemplated by all with 
more real pleasure than that form which has nothing but 
time, and the false perspective of centuries to recommend it ; 
shedding new lustre on the name of its celebrated author, and 
adding to the other intellectual trophies he has achieveii, one 
not the least valuable ; since it will carry with it the unerring 
symbol of truth, having made its way, amidst prejudices of 
no ordinary cast, and in spite of an opposition of no ordi- 
nary kind; time having proved its unquestionable merits, 
and numbered it among its choicest and most valuable trea- 
sures. 

P1.YM0UTH, March 6, 1824. 
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Art. VII.— -4n Account of a Genus including the Herba 
Toaicaria of the Himalaya Mountains^ or 4he plant with 
which the natives poison their arrows. By Fbakcis 
Hamilton, M . D. F. R. S. kc. Lond. and Edin. and 
F.A.S.E. 

[[Having lately had an opportunity of seeing, in the Herbarium of Dr* 
Francis Hamilton, at Leny House, specimens of the plants with 
which the natives of certain parts of India are wont to poison their 
arrows, we expressed a desire that the characters and descriptions of 
these might be given to the public; and that gentleman, with the li- 
berality which he has ever displayed in furthering the cause of science^ 
has kindly communicated to us the following particulars.-— W. J. 
HooKEa.^ 

In June, 1810, being on the frontier of Nepal, I sent a man 
to the alpine regions of the Himalaya mountains, beyond the 
sources of the Kosi river. He was to collect specimens, roots, 
and seeds, of the alpine plants, having for some time been 
trained in drying specimens, and preserving seeds ; and his 
attention was particularly directed to procure the plant used 
in India for poisoning arrows. In July he returned with no 
great store ; but, among his acquisitions were specimens of 
the poison plant, and of two other species of the same genus, 
which has entirely the habit of several species of Ranunculus 
and TroUius. In my Account of Nepal, I have made the 
following observations on these plants, which may serve for 
giving the reader an idea of their history ; and this I shall 
here follow up by botanical descriptions of the specimens, 
which were unfortunately imperfect. 

<< The term bish or bikh, according to the pronunciation 
of the same letters on the plains, and in the mountains, is 
applied to four different plants with tuberous roots, all in 
great request. I have already mentioned the Singgit/a bishy 
as found on the lower mountains and hills, and supposed it 
to be a species of Smilax. The odiers have not the smallest 
resemblance to it, but are so strongly marked by a resem* 
blance to each other, that I have no doubt of their all be- 
longing to the same genus, although I have only seen the 
flower of one. This is called bishma or biJchmaf and seems 
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to me to differ little in botanical characters from the Caltha 
of Europe. The bishma or bikhma is also, I believe, called 
mUhuy although I am not certain but that this name may 
be also ^ven to the following species, which deserves the 
most serious attention, as the bikhma is used in medicine, 
and is a strong bitter, very powerful in the cure of fevers, 
while the plant that will be next mentioned is one of the 
most virulent poisoDs.^ . 

<< This dreadful root, of which large quantities are an- 
nually imported, is equally fatal when taken into the sto- 
mach and when applied to wounds, and is in universal use 
throughout India for poisoning arrows; and there is too 
much reason to suspect for the worst of purposes. Its im- 
portation would indeed seem to require the attention of the 
magistrate. The Gorkhalese pretend, that it is one of their 
principal securities i^ainst invasion from the low countries ; 
and that they could so infect all the waters on the route by 
which an enemy was advancing, as to occasibn his certain 
destruction. In case of such an attempt, the invaders 
ought, no doubt,^ to be on their guard ; but the country 
abounds so in springs, that might be soon cleared, as to 
render such a means of defence totally ineffectual, were the 
enemy aware of the circumstance. * This poisonous species 
is called bish^ bikhj and Jcodoya bish, 6t bikh; nor am I cer- 
t£un whether the mitha ought to be referred to it, or to the 
foregoing kind*** 

« The nirbishiy or nirUkMy is another plant of the same 
genus, and, like the first kind, has no deleterious qualities, 
but is used in medicine. The president of the Asiatic So- 
ciety, in a note annexed to Dr. Roxburgh's account of the 
Zedoary, gives the nirbishai or nirbishi, as a Sangskrita or 
Hindwi name of that plant, which has not the smallest re- 
semblance to the nirbishi of the Indian Alps. In fact, the 
nomenclature of the materia medica among the Hindus, so 
far as I can learn, is miserably defective, and can scarcely 
fail to be productive of most dangerous mistakes in the prac- 
tice of medicine." 



• « In fact, our txoops, in a subsequent invasion, suffered nothing from such 
means ; nor do I believe that they were attempted." 
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The specimens, of the Bishma which I have given to the 
India House are, in the catalogue, called CaUha Usma, al« 
though it differs much in habit from the Caltfta palustris ; 
and it has only four petala, and four germina, which may 
perhaps induce some to consider it as a new genus. 

Caltha bisma. 

Radix tuberosa. Cauiis berbaeeus, simplex, cubitalis, 
glabei^. Folia caulina plura alterna, petiolata, cordata, sub- 
rotunda, glabra, venis reticulata, subquinquenervia,, qtiinque- 
loba lobis cuneatis, apice incisis, acutis. PetiohiS longun^ am- 
plexicaulis, glaber, 

Panicula terminalis, rara pedunculis elcmgatis, paucifloris, 
ex apice cauiis, vel e:^ foliorum superiorum axiUis. Braetea 
tubsessilis, trifida, parva, pedicello paulo infra florem posita. 
Flores parvi, erecti, virides, extra nigncantes. 

Cab/x nuUus. Petala quatuor, crassa, ovalia, concava, ob* 
tusa, ruda. Fe2bf7if9i/a plura, by pogyiui,brevissima. Anthene 
erectse, bisulce, utrinque emarginatie. Germina quatuor 
subulata, polysperma. ^SK^/t crassi, subulati. SOgnuxta sim- 
pUcia, acuta. 

The specimens of the Nirlnshi sent to the India House I 
have called 

Caltha nirbisia. 
Radix tuberosa. Cauiis herbaceus, simplex, glaber« Folia 
caulina plura alterna, petiolata, cordata, triangularia, pilis 
raris brevibus, marginem versus aspersa, subquinquenervia, 
venis reticulata, lobis cuneatis incisis acutis quinquefariam 
divisa. PetioltLS longissimus, amplexieaulis. 

The specimens of the Kodoya bish, or Radix toxicaria, 
which I sent to the same collection^ are called 

Caltha codua. 
Radix tuberosa. Cauiis herbaceus, ereetus, cubitalis. 
FoUa caulina plura alterna, utrinque pilosa, nervosa, venosa, 
ovata, peltata, lobis multis incisa cuneatis, iterum lobatis. 
IrO&uK obtusiusculi, incisuris duabus apicem versus folii pi'o* 
fundis. 
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Abt. yiil.'^Observaiions on the Physical Geography of the 
South of Africa. By John Davy, M.D. F.B. S. &a 
CommuDicated by the Author. 

The day upon which we anchored in Table Bay was par- 
ticularly int^sting. As we sailed along the shore, seldom 
more than three miles olff*, we had a fine view of the bold 
coast, extending from the Cape of Good Hope to Table 
Bay. The weather was favourable, and the wind was blow- 
ing a gale from the south-east. Although we seldom obtain- 
ed a glimpse of Table MounUun, through the cloud which 
hung over it, yet we could easily distinguish the minute fea- 
tures of 'the lower hills, many of which rose abruptly from 
the sea* The character of the scenery of this shore is naked 
boldness. Nothing presents itself to give an idea of fertility^ 
or cultivation. Not a tree is to be seen, nor a field, nor a 
green patch ; and till near Table Bay, not a dwelling nor a 
vestige of man. Rugged rocks— *heaps of sand — ^parched 
hills — ^arrest the eye in every direction. This is the dry sea- 
son, and no doubt the country, which is naturally arid, ap- 
peared to disadvantage. 

It was curious to observe how the wind passed down 
through every opening of the mountains. Even at the dis- 
tance of a mile or two from land, the wind, which was 
blowing directly off it, was impregnated with fine dust, which 
produced a very unpleasant effect upon our eyes. 

The very great haziness all round the horizon, was very 
remarkable, as well as the clouds, which, notwithstanding the 
violence of the winds, rested on the Table Mountain and the 
higher hills. The formation of this haziness, and of the 
clouds on the hills, is no doubt connected with the great 
difference of temperature, in the first instance, between the 
south-east wind, and the current which it crosses, and again 
between this wind and the temperature of the water near the 
shore. 

March 18.— In Table Bay, ff» a.m. 76% 62^, 6° S.E. 
strong; the sky was pretty clear, and a cloud on Table 
Mountain. After breakfast we landed. As the dust was 
blowing about so as to be very troublesome, the glass windows 
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in the house we inhabit, are, according to custom, closed so 
that the air is unpleasant, hot, and close. The temperature 
of the room at 9^ p.m. is 75^ 

March 19. At Cape TVwwi.— The following are the sped- 
fie gravities of the salt water which I took up at sea in dif- 
ferent places. They were obtained by a small balance. 
The experiments were made in a close room, and most of 
them repeated twice, the temperature of the air being 76% 
and that of the water tried 80°. 
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March 9My Cape Town. — The temperature of the fine 
stream with which Cape Town is supplied with water from 
Table Mountain, was 73* at the fountain, and ST at ano- 
ther place, a difference arising from local causes. The 
temperature of a well behind ^ the house at Green Point, 
was 63^ It was in a sandy soil, resting on clay, about 
80 feet deep, and protected from the weather by a well- 
roofed little building. The range of the thermometer in 
Cape Town is said to be about 9Xf above or below the mean 
temperature, occasionally reaching 86* in the hottest wea^- 
ther in summer, and falling to 32* in winter. Now and 
then a little ice has been observed on a small pool at Green 
Fo'mt. A change of 80^ or 82* of temperature has been ob- 
served to take place In twenty-four hours. 
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The prevailing winds here are the soulb-east and north- 
west, the former blowing during the summer and autumn 
months, and the latter during the winter and- spring. 
The south-east wind is generally dry and hot, and. often so 
violent as to upset carriages. In the latter end of autumn, 
this wind is occasionally cold. When it prevails, a cloud 
generally rests on Table Mountain. It is probably heated 
in its course overland from one shore to the other. 

The north-west and north-east winds are cool and moist. 
The rainy season is the winter. The rains in winter are 
heavy, and are said to last sometimes several days without 
interruption. Showers occasionally occur in spring, autumn, 
and summer, and are generally slight. The barometer 
stands unusually high during the south-east winds. 

Clouds are seen on Table Mountain, not only during 
the south-east winds, but likewise during the north-west ; 
and indeed whenever the wind, from whatever quarter it 
blows, is violent. On the contrary, during calm weather, or 
when the wind is gentle, the mountain is generally unco- 
vered. 

March 27^A.—* Accompanied by Colonel Hardy, I yester- 
day ascended Table Mountain. We set out on foot at 
11 o^clock A.M. and reached the summit about S p.m. and 
after remsdning on the mountain about two hours we de- 
scended. During our ascent the sun was very troublesome, 
and the heat rather oppressive. In some sheltered places 
the stones in the path were so much heated that they could 
scarcely be held in the hand. On the summit the air was 
cool even in the sunshine. The shade of the mountain hav- 
ing preceded us during our descent, we enjoyed the cool air, 
scented with sweet-smelling shrubs, which are here very 
abundant The sky being very clear on the top, we had a 
fine prospect of the country below, of Cape Town and Bay, 
and of the distant mountains ; and the nearer views of the 
scenery around us were truly grand. Nothing can be finer 
than the lofty and bold cliffs, and chasms, which present 
themselves to the spectator when looking down over the 
brink of the Table land. 

As soon as I arrived at the Table lapd, I left my baro- 
meters in the shade to cool^ and to acquire the temperature 
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of the air. At 8^ 3(y, I observed them. My short barometer 
did not act, as the height was not suiBciently great. The 
k»g barometer, held by the band, as there was no shrub 
high enough to suspend it from, was stationary at 26^* .95, 
the attached thermometer being at 85% and the unattached 
one at 83°. The evaporation was 13 degrees. 

At 9^ p*M. after my return to Cape Town, the barometer 
stood at 30^"' .25, the attached thermometer being 69% and 
the unattached one 63^ The height of the mountain ap- 
pears therefore to be 3308 feet. Lieutenant Rivers of the 
R.N. found it by repeated trigonometrical measurements to 
be a little more than 3000 feet above tlie level of the sea. 
It is probable that at the time when my observations were 
made on the mountain, the barometer at Cape Town was 
not so high as at 9^ p.m. 

April 12.^--«I went yesterday to visit a fountain, which 
was considered to be interesting, and with the view of as- 
certaining its temperature. On the declivity of a hill, about 
50 feet above the level of the sea, a pit was sunk in the 
form of a parallelogram, 16 feet by 12, and about 6 feet 
deep, and lined with masonry. The floodgate was open, 
and the water in the cistern was only about two feet deep, 
with a pretty quick running current. It was perfectly trans- 
parent, and the water could be seen rising up in many dif- 
ferent places, out of a pretty compact clayey bottom, form- 
ed by the decomposition of granite. It springs in sufficient 
quantity to work, without an additional drop of water, a 
mill of considerable size. The water is always coldest in hot 
weather, and hottest in cold weather ; and its temperature 
was about 63® at 5^ p.m. that of the air being 69^. 

Since I arrived here, we have made three different excur- 
sions into the country, to Constantia, to Stellenbosch, and the 
Paarl, and to Hottentot Holland and the Kloof of the same 
name. On two occasions we travelled according to the style 
of the country, in a light strong cart and four horses, and in 
another in a light waggon drawn by eight horses, and up the 
Kloof in the common country waggon, drawn by twelve oxen. 
Here the horses are always driven in hand, whether a single 
pair or six pair are used, twelve in hand not being an un- 
common occurrence. Two men are required both for the 
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horse and the ox waggon. A Hottentot leads the four pair 
of oxen ; and the driver, provided with a long whip, rides in 
front of his waggon, or runs beside it. In managing a horse 
waggon, tile whip is the charge of one, and the reins of ano- 
ther postilion. 

We visited Constantia at the time of the vintage. Mrs. 
Collins and family gave our part j a most hospitable recep- 
tion. We walked over the vineyard, and through the vine 
storehouse. The short vine bushes were loaded with grapes, 
some yellow, and another kind dark purple, of both of which 
Constantia wine is made, the colour of the wine correspond- 
ing with that of the grape. Before the grapes are plucked, 
they are allowed to be quite ripe. Many of the bushes, in- 
deed, were almost dried, and converted on the trees into 
raisins. The Constantia grape is remarkably luscious, and 
must contain a large proportion of sugar, and the wine is 
merely the fermented juice of this grape. Mr. Collins, ju- 
nior, denied that the honey plant is used in the manufac- 
ture. When the grapes are quite ripe, they are brought to 
the wine-store, and the fruit is separated from the stalk, by 
means of a sieve, whose meshes are large enough to allow 
the grapes to pass, while the stalk is detained.* A slave 
operates with his hands, rolling a heap of bushes in the sieve 
till the fruit is detached, and he does it with great rapidity. 
The grapes are then throi^n into a vat, and the juice, after 
being partly trampled out by slaves, is drawn df and put 
into a press. The trampled fruit is then put into the same 
press, and by the action of a screw as much juice as possi- 
ble is procured. The juice is then poured into casks, and al- 
lowed to ferment. 

In our excursion to Stellenbosch and Hottentot Holland 
we crossed the Cape Flats, as the plain is called, which lies 
between Table Bay and False Bay, flanked on one side by 
the mountain ridge, extending from Table Mountain to that 
above Simon^s Town, and on the other, by low hills parallel 
to the low chain of the Hottentot Holland Mountains. The 
broadest part of these flats may be about twenty miles, and 
the whole may be regarded as a good example of African sandy 
deserts. The ground is in general flat, and the inequalities, 
which are inconsiderable, are mostly formed of sand, some- 
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times of clay :. and, in one or two places where the ground 
rises, there are masses of calcareous rock, either level with the 
ground or projecting very little above it. Besides these in« 
equalities, there are elevations of land deserving the name of 
sand hills, some of which appear to be fixed, from the vege- 
tation with which they are clothed. The plants which grow 
upon them are different, kinds of heath, and some low shrubs. 
Some of these elevations appear to be shifting, being compos- 
ed of fine sand, and quite naked, without the slightest trace of 
vegetation. Some of them are thirty feet high. These sand- 
hills seem to lie in the course of the prevailing wind, viz. the 
south-east, and have been probably formed by its action. 

It has become a question whether the sea ever covered 
those flats which connect Table and False Bay. Those who 
maintain the afiirmative side of the question, found their opi- 
nion on the sandiness of the plain, on the lowness of the 
' ground, and on its locality between these bays. I am dis- 
posed, however, to think that this opinion is not well found- 
ed ; from the existence of inequalities now above the level of 
the sea, consisting of clay, and of calcareous rock ; from the 
drcumstance of shells not having been discovered in the 
limestone ; and from the sand having a less resemblance to 
sea-sand than to that which. arises from the decay of the 
sandstone which forms the summit of the adjoining hills. It 
contains no pebbles, and no remains of corals or shells, with 
the exception of a few fresh water shells. 

The heat on these plains is often very intense, and, during 
the prevalence of a strong south-east wind, they are almost 
impassable. The direction of the routes is often changed, in 
consequence of the shifting of the sands, so that experienced 
guides are necessary. 

From the depth of the sand a great force is requisite to 
drag the vehicle along. A light waggon requires eight 
horses. One light spring cart had only four, but they were 
very strong. We travelled at the rate of twenty-five miles in 
nine hours, and, excluding the good part of the road, we took 
about seven hours and a half to traverse about seventeen 
miles of sandy flat. 

In crossing these flats we observed an example of a stream 
losing itself in the sand. During part of the way our route 
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lay through its moist and almost dry bed. The sand was 
bound a little by the moisture, and where the moisture was 
not in excess, this part of the way was pretty good. 

The calcareous rock which occurs pretty abundantly in 
these flats, is generally greyish or yellowish white, and its 
texture is most commonly earthy. It is generally soft and 
prickly, and not unlike chalk, cont^ning some sand and oli- 
ceous gravel. I am disposed to consider it as a formation 
deposited from water. It is much used by the farmers, and 
makes good lime. It appears to be confined to low ground ; 
and I was informed that it is not found any where but in 
the Cape Flats. 

The country between the Cape Flats and Stellenbosch, ex- 
tending about five miles, has a dreary aspect. The low 
hills, over which the road passes, and along which it winds, 
is formed of decomposing granite, and is covered with heath 
and low shrubs. The appearance of Stellenbosch in the val* 
ley, as seen from the hill at a distance, is pretty, and parti- 
cularly from its contrast with the dreary scene around. It 
seems, at a. distance, to be a much smaller place than it real- 
ly is, as the greater part of the town is hid by the oak trees, 
which are planted in rows on each side of every street. In 
crossing the hill, above the Sandy Cape Plain, the attention is 
particularly arrested by the fine chain of mountains that ex- 
tend across the country from sea to sea; the first range 
bounding, on one side, the valley of Stellenbosch. Many of 
the hills are pointed^ and one or two have flat tops. They 
exhibit a variety of forms, and are all very steep ; the sides 
and summits of the boldest appearing to be bare rock. They 
seem to be stratified horizontally above Stellenbosch, and 
form detached masses of rock, that have descended to the val- 
ley ;. they seem to be sandstone. 

The town of Stellenbosch is well watered ; the streets are 
handsome, and run in straight lines like those of Cape Town. 
The houses are white-washed, and most of them are thatched 
with a reed, which, in its dry state, has a peculiar and dis- 
agreeable smell, somewhat resembling that of raspberry vine^ 
gar. The oaks with which the streets are lined and agree* 
ably shaded, are in general of a good size. The two largest 
which we saw were before the house of the Landroost, one of 
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them measuring twenty feet in circumference near the ground. 
The oak of the Cape grows about twice as fast as in Eng. 
land. Cuttings of it readily take root, and most of the fences 
are made of it. E](cepting the fir, scarcely any other tree is 
to be seen. The wood, when well seasoned, is serviceable 
timber. Its bark is used here in tanning, and it makes good 
charcoal. The acorns, which it produces in great abund- 
ance, are uncommonly large, and are gathered and sold for 
fattening pigs. 

We slept two nights at Stellenbo&ch, and the second day 
was spent in paying a visit to the village of the Paarl, which 
is about sixteen miles distant. We travelled over naked 
hills, consisting chiefly of decomposing granite. Here and 
there we saw pretty extensive corn farms, but without inclo- 
sures, and the ground was in general covered with -heath. 
The Faarl is a neat, long, straggling village, built along the 
course of a rivulet, and derives its name from a rock, some- 
what in the form of a pearl, that stands on the top of a hill 
below which the village is situated. The whole of this hil), 
which may be about six or seven hundred feet above the val- 
ley, is composed of granite, while the higher mountains on 
the opposite side of the valley seem to consist chiefly of sand- 
stone. From being much sheltered, the Paarl is much hotter 
than Stellenbosch, and is considered nearly as hot as Cape 
Town. Its fruits are particularly good. It yields abund- 
ance of grapes, and the vines are considered among the best 
which the Cape afibrds. The soil is a reddish loam, derived 
from the decompositbn of granite. * 

Our excursion to Hottentot Holland occupied three days. 
We were hospitably entertained by Mr. T. an opulent Dutch 
farmer, at whose house we stopped. His house is beauti- 
fully situated in a grove of fine trees, chiefly oaks, beside a 
running stream, and at the foot of lofty sandstone hills, with 
an opening through the trees, commanding a view of a good 
part of Table Bay, and the whole of Simon^s Bay. The 
house itself is substantial, spacious, and well furnished. Be- 
fore it, in the garden, are a few very large camphor trees, 
planted a little more than 100 years ago by a Dutch gover- 
nor, to whom the place belonged. Mr. T. has about seven- 
ty slaves, and amongst them workmen of all kinds that a 
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fanner leading such an independent life requires. He not 
only grows the food which his family consumes, and grinds 
the wheat he raises, but he makes his own waggons and 
farming implements, requiring to purchase nothing but 
clothes and foreign luxuries. Mr. T. though in the prime 
of life, is a grandfather, and the father of sixteen chil* 
dren. His table at dinner groaned under a weight of provi- 
sions. According to the Dutch fashion, spices were mixed 
with the vegetables, the potatoes and the dish of cabbage be- 
ing sprinkled with nutmeg. 

The day on which we stopped at Hottentot Holland we 
spent in visiting the Kloof, about six miles distant. Mr. T. 
drove us to the foot of it in his eight-horse waggon. We 
passed several good houses, extensive gardens and vineyards, 
and many corn fields, which impressed us with a favourable 
idea of the productiveness of this part of the country, and of 
the wealth and comfort of the proprietors. A new church 
was pointed out to us by Mr. T. with evident satisfaction. 
He was one of a few neighbouring wealthy proprietors, who 
built it out of the profits of a large farm in lots, which they 
had purchased entire. 

At the foot of the Kloof we lefl our horse waggon, and got 
into the common ox waggon. As the road over the Kloof is 
the great road into the interior, and as the heavy toll of a 
rix-doUar is levied on every waggon that passes, there is no 
excuse for its badness. It is very narrow, very steep, and 
very rocky, and is for some distance cut through clay and de- 
composing clay slate. The ascent, and particularly the de- 
scent, of this Kloof is attended with some danger. Many 
waggons have been dashed to pieces on the precipices at the 
road side, so that travellers always walk both in going up and 
coming down. 

In ascending the hill we had a fine view of the peninsulas 
of the Cape of False Bay, of the flat sandy country between 
the.twQ seas, and of distant Table Bay. We looked down 
on the little, rich district of Hottentot Holland, or as it has 
been lately called, Somerset, spotted with white cottages and 
substantial farm houses, in the middle of vineyards, gardens, 
and groves. 
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' From the top of the Kloof we bud a pretty exteiudve pfOB^ 
jiect inland, over a high, hilljr, rocky, and naked country^ 
Ixxinded by pretty iofty mountains. Nothing could be more 
dreary than this view. I did not** perceive a single house, 
nor indeed any cultivation; no flocks, no herds, and no 
traces of man. The country, however, is said to be less of a 
desert than it appears, some of the favourable situations bo 
ing inhabited and cultivated. 

Mr. T.'s house may be about thirty or fifty feet above (he 
level of Palse Bay* At 7 A. M. I olwerved my barometer at 
30^.15, the attached thermometer at 7S% and the detached 
one at 7^.5. At 11 A. M. I suspended the same instru- 
ment to an overhanging rock at the top of the Kloof, where 
it stood at ^8.8 inches; the attached thermometer being 
75% and the detached one 73^ At 1 1*' SC it was at 28,755, 
the thermometer being 74/". Taking this last measure as the 
'b^9 the height of the top of the pass above Mr, T.^'s house 
is 1319 feet. This Kloof or pass is iii the lowest part of the 
chain of mountains that may be said to bound the interior. 
'The drefary country between the first and second chain is 
nearly as elevated as the Kloof itself, for the descent on tbs^t 
.side is very inconsiderable. 

In ascending from the Kloof, a good Opportunity is afford- 
ed of viewing the rocks of which the mountain is composed. 
The bottom of the Kloof is granite, in common with the low 
hills beneath. About one-third of the way up, the road is cut 
through a soft decaying clay state eff a light asih-oolour, and 
about half-way up sandstone makes its appearance. Where 
the two rocks approximate, the sandstone appears to be a 
mixture, as it were, of particles of clay slate, and siliceous 
sand, and a hand specimen of it would be called grey wacke. 
The ridges of the mountains, and the whole upper part of it, 
is formed of siliceous sandstone. It is very remarkable, that 
-the. strata of. the rock on each side the Kloof are very nearfy 
vertical, whilst in Table Mountain and Lion?s Head, they 
are very nearly horizontal. In consequence of this position, 
the forms of the rocks on the ridge are very strange ; the ends 
of the stratum sticking up, and presenting $n irregular, bro- 
ken surface. On the very top of the ridge, I foqnd quartisy 
pebbles imbedded in the rock, and in cavities of the same 
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maas^ I found transparent cvjstals of qnarte^ wamt dt wluch 
were <haif aa inch long. It is worthy of* remark ulao, that, in 
geveralj large glasses of .the sandaitone there were stripes of 
ppaqile quartz, whidi had a slightly opalescent .appearance. 

In the neighbourhood of Cape Town, there are various 
■geological appearances worthy of noiice* The, first of these 
is the junction of day alate and granite, which presents itself 
in the ravine which is observed in ascending Table Moun.- 
tain ; the rocks being, ladd bare by the descending rivulet. 
The graitite at the placd of j^notion penetrates in many 
•places into the slate, and the veins ace of different lengths 
and breadths, the' largest being about a foot Vide.- The vein 
stone is a much finer granite than the mass. Fragments of 
the slate are sometimes included in the granite, and in one 
of them, which is about a foot wide and two feet long, the 
peculiar slaty structure of the clay slate is very obvious, and 
the inclination of the slate in the fragment does not coipcide 
with that of the adjoining strata. These phenomena appear 
very favourable to the Huttonian system. 
' The second geological fact is a junction which takes place 
under the western extremity of Table Mountain, the very 
extreme point which bounds the view from the. town, and 
opposite to the Lion's Head. It is nearly 500 feet higher than 
the preceding, and about 1£00 feet above the sea. This 
junction is of granite with clay slate, and of day slate with 
sandstone. 

The granite of which the Kloof and thie lower part of 
Table Mountain consists, as well as the greater part of 
Lion^s Head opposite, is only separated from the sandstone, 
of which the top and perpendicular sides of the mountains 
are composed, by a thin stratum of clay slate ^ Judging from 
llie partial manner in which it is exposed, not more than two 
or thr^e f<^et thick. The slate is of a red colour, as if heated. 
It containi< a good deal of mioa or small scales, and is very 
friable, se|)arating readily into laminae. The sandstone lying 
immediately over the clay slate, has also a peculiar character 
TesembliHg that of opaque quartz more than sandstone. The 
structure of the ktter, indeed, is not to be observed in it. 
PortidAs of it exhibit a structure slightly crystalline. The 
more distant it is from the slate, the lessquartey and erys- 



tdUitie it Appears; atid it is ali^ reanarkable that though 
the sandstone immediately over tlie slate is so compact iir 
its subskttice, yet masses of it are very friable, and az« ftill 
6f craeks as If strongly heated. Judging from the this layer 
tt the sUte, it appears to be ooliforming to the swMlatoiic 
strata, which are almost hoiizoQtal, dippng only a very little 
to the east. 

The third fact is a junction of gramte and day slate, which 
occurs under Lion^s Head on the sea shore between the hot* 
lorn of the Kloof and Green Point. Along the shore, on oiie 
^de, the roeks are of slate in almost vertical strata. On the 
bther side, towards the Eloof, they consist of large masses dT 
granite. Both rocks are continued into the sea* 

Where die ^late approaches the granite, it is unusually 
hard, has rather a crystalline structure^ and contains a good 
deal o^ mica. Many veins of granite run into the slate, and 
ftnany fragments- of slate appeat to beinduded in the granite; 

In seeking for information i'especting the rocks of the co^ 
lony, I have learned from Colonel Bird, secretary to the go* 
vernAient, that white marble occurs in the Sera field or AU 
binia, where the emigrants from England are to be statiooed. 
t have seen specimens of agate from the bed oS the Orange 
Bii^ef, and it is probitblo that there are floetz rocks in that 
qi!iarter. I have B^m a specimeh of rock from the Coqipasa 
Mountain b^low the Snow Mountaits, which resetnbles pri« 
tnttive greetistofle. It is said thaft near this mountwn the 
compass does not traverse. A good deal of gabena is ^M 
to be found in the interior, aifd sonde copper, a sp^imen c^ 
Hrhich contained a ^^ry little of carbonate of copper^ Iron 
ores have been found in many places. In Hotl»it6t Holland 
Kloof, I sat^ a considerable mess of red iron ore appToachHig 
to Haematite^ \mt t bave heard of no metcDric iron, 
' The story of the anchor on Tabie Moontain is well know% 
and of the same character is anothei* about the ke^l of a ship 
fbitnd in \h^ sand many milei inlaild binder Tig^rsberg. 
According to Colond Sird, this . scippoied pairt: df a iship ia 
nothing tadre thah the remiunav^f trass. buried (h^iie, the 
wood having acquired a dark colour, and being impregnated 
with iron pyrites. The fertile soils of the Cape appear in 
^ general to be over granite, and to be derived from its de- 
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composition. They are commonly ligbt loams. I have lio- 
where seen a stiff clay soil. 

The peculiar flavour of the Cape wines has been ascribed 
to a clay soil ; but this is iiot probable, as the vintes of the 
Paarl are considered to be the best, and yet the soil is thei^ 
mcM*e clayey than usuaL The soil of the Constantia vine* 
yard is a light loam (of red sand) derived from gnuiUe^ 
The chemical nature of the soil has probably less, influ^ce 
than its mechanical state and itS; exposure and situation. 
Colonel. Bird mentioaed to me a confirmation of this opinion^ 
ikiaX the vmeyards exposed to the momii:ig and mi|dday sun 
afforded better wine than those which enjoyed chiefly th^ 
afternoon sun. One of the principal causes of the disagree- 
able favour of Cape wines seems Co be, thait it 1% not kept a 
sicfiicient length of tin^e. 

•According ta<a writer in the Quarterly Review, the bav' of 
the Hottentot is not woolly but harsh and wiry. I havQ 
now before me a 'Sample of the hair of a Boshesman, of a 
young Hottentot woman, and of a Caffre boy. The two for* 
iner are completely woolly, in little ringlets, plaited \piy tufts* 
d?fae latter is rather between wcx)Uy and cmrly. 

The stature of the Caffre is about Ave feet ten inches, ,fm4 
hC' is cleanly and finely nmde. His forehead is high apd 
c^n: His eyes are round,. large^ and animi^od. : His /cheek 
bones project a little. . His nose is rather flat, and the a|s? 
rather eiipanded. His lips, are full, his face oval, and his 
colour is a clark ehesnut brown. The climate of Caffraria is 
mther colder than that of the Cape. Ice has been, j^ometimes 
aeen there by Colonel Bivd. The colour of the Hottentot 
is -a light brownish yellow, and his face is rei^arkably angu* 
Iblt. The colour of the Boshesman is a light dirty y^Jow. 

In the last two races, what we considered the peculiar AS%\* 
can features are more str<mgly developed than in th^ Caffre, 
although they are much fairer. . . 

;I am lAformed by Colonel Bicd, in .op|x>sition tOj the .opi-* 
nion of Colonel Hartly, that he hab always observed, without 
a i^ngle e&oeption, the barometer to riise beforea northeast 
yiad. 
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AnT. iX.-^JVbfic^' respecting the Boikr4 tf Steam 'Ei^ 
> gines. Comiiiumcated by the Authon 

•Thk numerous and ^Eital accidents that have taken place by 
the bursiing of the boilers of steani'-engines, have led to many 
proposed improvements and alterations in their construction-, 
in some of which much ingenuity has been displayed ; and 
yfet after all those attempts to improve them, we continue to 
bear oceasionaily of disastrous consequences from the same 
cause. The writer of this article was therefore led to consii 
dei-howfarit would be practicable to work steam-engines 
with a small boiler ; and his first idea of effecting this, was to 
make a large flat and truly circular ring of iron, to be gradu- 
ally moved round by means of the steant-^engine upon hori* 
2ontal rdlers somewhat conical, and to be kept in the same 
circular space by perpendicular rollers, so placed round its 
outer circumference, as to allow for the e5tpansion 6f the ring 
when hot. This iron ring was to pass through a segment of 
a Circular tube of sheet copper, of a radius corresponding 
nearly with that of the ring, and having no more space in the 
inside than sufficient to admit the ring to move in without 
riibbiog. The copper tube was to be introduced into a strong 
steam vessel of the same length with it, by holes cut in the 
fends of this v^sel corresponding to the end dimensions of 
the tube ; the etods of the ttibe to be fixed steam-tight intotVie 
ends- of the vessel, at the same time leaving the ends of th6 
tube open for receiving the iron ring ; the iron ring being so 
made as to be put in or taken out- at pleasure. The copper 
tube was to be placed at a short space from the bottom of ther 
steam vessel, and the dimensions of the vessel in other respects 
to bestich, that there should otfly be a short spacef between 
its sides and the copper tube; but that the top of thcTessfel 
should be of a requisite height above the tube. Into the 
top of this* vessel a steam pipe was to be introduced,^ for 
conveying tfhfe steam to the cylinder of die engine. ' A forc- 
ing pump was to be wrought by the engine, to convey water 
from the hot well into the steam vessel; and with a view to 
prevent the copper tube' from being at any time too deeply co^ 
vered wiifh water, a second pipe was to be introduced into the 



top of the steam vessel, so as to reach down to the height that 
Ihe water ought to staod a$« This tube was to hctvea ball .QQck* 
to admit the water beiog forced out by the 9te4UB when it.ixMe 
too high. The upper end of this tube to be continued to the 
|iot well of the engine, where it dischai^ed the waste water. 
An air furnace was to be built near one end of the ^team 
vessel, and a flue that could be removed at pleasure to.be cfkZr 
ried round from the furnace immediately over the. iron ling^ 
in such n manner that ^l least tl^ree-fourthsof the ring should 
receive the hei|t both of the furnace and flue* It was jTurr 
tber proposed, that the pipe leading froip the hot well aii4 
forcing pump to the steaan vessel should p<^ss thro^gti tfao 
furnace fire, and alo^g the flue. 

In the annexed sketch, Plate IX. Fig. 1. aa^a^Aa^aa^ 
represent the large flat iron ring; r«, r «, rsy ^-g. the horir 
sontal rollers ; if t, t, t, &c. the perpendicular rollers ; ABCQ 
the steam vessel ; xzzzihe copper tube ; £FG the furnaoe ; 
the dotted circles Gs, ts^ ts^ &c. and F, r, r, r, &o» th# 
flue ; P that part of the flue that leads to the chimney ; & the 
steam pipe that leads to the cylinder ; u zi, and ^^, p^rt^ of 
the induction pipe that supplies the sfeam vessel ifith water ; 
R the ball cock ; W its waste pipe ; and T an escape valve. 

The method proposed to prepare this vessel for action w^ 
as follows : 

1^^, T(^ disengage the apparatus that was to be conneiste^ 
with the engine for gradually turning round the gre^t iron 
ring; S%, To kindle the furnace fire ; 3%, To fill the M 
well of the engine with boiling water, which waa.further^ ta-^ 
heated by the induction pip^ passing through the fire m^ 
along the flue, so that the water should enter tb^ steam yes^ 
sel nearly boiling hot ; and 2a^%, To continue to tiu3Vi:aui)4 
the iron ring gradually, by. working with the hand theapp^u 
ratus that was to be placed for moving it round by the engin^^ 
until the ring was of a beat sufficient to raise stj^am'to w^urfc. 
the engine. 

The principal properties that this sciheme appeared to pqsn 
sess, were 1^^, The smallness of the steam ves^el tptpiired (oj^ 
^msing the steam, which cqn^equently might b#ve Ifeeainade 
of any required stisength.; SdZjf, The gn^al iron, xxug, whm 
once brought to the required be|iV Height hav^^l^ef^ k^M 
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that heal at a small esBpenae of fud, owiN^ to Ate rix^ ooi 
ooming into oralaet with the waters and latifyt Tbe.onj^ 
mag^ be said to be « rescnRoir of heaC, the' ring iiQtf being.hft* 
bfe Co ooaauiaptt<»i like a fire.of combuatible matter. 

BttI before finding it ceoTemeot 4o bring the above aohem^ 
tethe te$t of expertmenty a sapcfrior plan ocomved-; and in 
18S3 a model of it was fitted np^ and IraLperimeata made- in 
presenceof several in the^ immediate nei^bourhnedv imd aD 
last in presence of two ingenious mechanios, who were inviteft 
to witness, the. rapid prodocUon of steam without the aidof ar 
boiler; The pbin appeared, to them, very simple, and seeuro 
£Knn danger ; and the experiments so satis&etorjT) that^Jaeif 
have commenced mounting a high pressure en^ne upon thbr 
plan without a boiiery and of a power suifieient for thdr ow» 
worka; and indeed several of the principal parts ase already. 
execulted in a superior manner* . 

If, when finished* it work equal U^my present expeotetioB^ 
a description of the eo^ne .wiU\be sent Jbr. infiJ^iii9D in the. 
£dinburgh Journal of Seienoe* 

Jnlt/y 18(84. ■ A: S. G. ' 



Anv. "S..'^JeaHifnti>fa^Map^theKingdo¥nqfPfgu. By* 
Francis Hahiltoh, M. D. F. R. S. fcc. 

Ths acoompanying map, Plate X. was given to meat Atd'by - 
the slave of the king's ddest son, whom I have so ofleli met^ 
tioned. AsthiapartoftheemjureiB betd^knoimtoByrjapeisni' 
than those mom remote from the aea^ ilMiy efiable the; reader- 
tojiidgehow far-relisnoe eanltof lacddoathe aoeUt^acy of the' 
compiler. < In Justice) >hoirever) to.him^'it most beo^rved^ 
that he did «M>t pretend to be well aoquaiifted with' tbe^))art' 
of the cotintry hlei^ delineated; and» atehottghhe4iad'pasded 
reputedly from Ava tie Rbilgotttt^'^a^d from thetioe td ifhe' 
frontier of Siam, he was Uftle acquaiAted, except by repoH,' 
with the greater part ofthis^tcfrritory^ fefr removed from the^ 
seatof g^l^mment • . ; ^ 1 . » 

'IJhepart'in'whkdi the most flagrant errors havte'te#n«com*' 
mitted is on the west, qmte out of the line of the mlKtaty opis^^ 
rations, in which the slave had attended his master. Here^ 



iiideid, the map mb abraptly, witiicmt brmgiiig'A^ HHU of 
Bftkhain (Modentaun) down to Modiengarit-bhura, a orie-* 
^favated temple at Ciqse N^ats, or wkhoot bringing the west' 
era branch of the Erawadi to the sea, 6o that from sixty to 
seventy miles square have been . curtailed ; as -by this nutans 
the true situation of Negrais Island (Haingri EintI) and of 
Fersaim (Pasein) has been cut <#; and, as both are places 
of consequence, they have been moved east to the princtpat 
diannei of the Erawadi, which in Arrowsmitb's map of Asia: 
is called the Barago river. The western channel (Anauk- 
khiaua) of the Erawadi leaves the great river eight or nine 
raUes above Hffinsada; although in this map it :is laid down- 
as if it separated at that town, having Kiaun Zheip on the op- 
posite bank. So far, however, as I could observe in passing, 
both Haensada and Kiaun Zheip, two places then flonrishingy 
and extending a great way along the bank, are situated o(v 
the south side of the channel, which indeed I saw behind Ki- 
luin Zheip ; but it is very probable that this town may be oif • 
an island, and the principal channel may be betwieen it and- 
Haeosada. This branch is called Anauk Kiaun, or the west- 
era channel, and in the dry season it contains little water, and 
therefore is not dignified with the name of Mrit. It is also 
called Kiudowa, I believe, from the name of a village near, 
its upper end. From thence the Modaen, or Mod«B Qarit 
hills, separating Pegu from Arakan, are visible, although they 
appear to be of no great height ; but all the country south 
and east from that is! a dead. level. The Anauk Kaun^ ac:^ 
cording to thisr map, rejoins the great liver before this reliches: 
the sea ; but s^ds a branch • farther west, on which itt fact. 
Pasein is situated, about, seventy miles from the sea, and sot 
far ships can reach ; but beyond it the channel is not naviga- 
ble in. boats of any size, or for floats of timber, except in the. 
rainy season, and even then with difficulty ; as a Mr. But nS^ . 
who commanded a ship trading tbere^ infornved me, that in 
the/month of September it took him three weeks tQ.^ fr/om: 
Pasein to Prin, This channel on which Pasein sUnds, isr 
called Pasein Mrit, as at the town it enlarges into Sr great es*. 
ttiary, well delineated by Mr, Palrymple; but higher up it 
i« d^ecji NgawuD Khiaun, ^ f 



Tlief woit bttik of the Eratradi^ ff«ai Ehmtada tofSakfOfk^ 
where tbe.ancitDt kingdom of Pegu ends, mmthnumg' 
vheB I visited itf, and was the inoet populoua coimu^ in tM 
einpiffe.tbat I saw ; for besideB HeBnaiida aod Taiouphiaiiv 
both oon^denable.plaeef, I taw Shue Gisen, where gehi iar 
found io the. sand; Kanaim the leaaw and greatef^ Jtfraaamiv 
formerly called Loonsay, the largest place that I^ asw.in^tbei 
empiceeKoepC the capital^ and KiangiwBn. As ^ none oCthtser 
places are mentioned in this map, we are sx>t to fonba^y ideA 
of the number of towns fcom what it represents. 

Oppo»te to the lesser Kanaiqi, I saw atiB^nn the nordi-^ 
era point of the deka of the Erawadi. . Thedmnne))} vhidt* 
forms the eastern boutid«ry of this delta^ divides into nMu» 
yeral branches, oa the lartheat east bank of which, standi 
the* «it]r of Pegu or Pago,, while a obain of hills ruiuiiiig fbta 
hind Saisawadiy and nsihie fran the uf^r point of . the deltavt 
and fixMStJi& city of Pegu^ Terms the' northern bmindspyoC 
the kiogdem, pf which this city was the capitals i^Thesehiikif 
whore I saw them, at Prio^ consist of sandstone and liineslstMs 
rising in^gs ; and I understood front good ttutfaorityj ihatr 
they oontaln springs^ from whkh culinary salt isrprspMred;r 
Only a small part of the remarkable, plexus of rivers^ laidt 
down by the native of Taumi to .the north and cast of thht 
channel^ (Phil. Jowm. v. '^%) is included in. this- miip')^ 
but, so far .as il; goes, it .supports, in a remarkable asalmeir^ 
what themdve of Tauna Jias delineated; only the. slastt 
seems to havegtven the coumes of the different ori^eni' wMv 
mostAccutaey) aUhongh bolb.no doubt are rverydmperfoet. i 
. There is^one oircuBsstanoe rdadvei to tUs.plesurof risers,* 
concerning which \ the. iaformatioa .that I > reenved- was very 
for. ffaNan satisfiielory* . I jam not faHy assured ttfaat lany wo^ 
ter enters from the Erawadi into the channel, which I 1mv#» 
considered as forming theeasteacnJideof dtajdeka/aoid .'irhbh 
I4^nQW^ where it joins the Ecawadi, is not. navigable "cjnitW 
dry seasom. Jtimsy vtfryjpossiblybe^liiatdietwatiarlmnfdisr 
plexUA ^ters. ibe £i»wadi .at . Regaw; ; so thid Ae. water .o^> 
the'/SecMradiy. in this map called Kaman^ divides iota /twof 
branches^ the .one running west to the gseat river^ and itfae.^ 
other soi^tb by Lain and Paga The;Ba(avadi^ m thesrAktyi 
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senon.at leaat, isiYtry eonaideraUe, lind Bria^ la market 4lic 
greatest quantity of teak timber that comes lotBaiigoua t ani 
ili; bvaiH^ca, the Lain Balik^ the Awa fiauk^ and '^e river 
pagnng P^u, are aii of aooie Bifis wheoe i mw 41imI, being* 
perkaps as large.as tbe Clyde at Ghugow, all MceitMig «^ 
tidtt'to a jconstdemble dirtanoe. The Sacawadi demes ita 
Bame fnmfc&toirn so eaUed m the fall language^ wl|ieb tv 
die Tuigar dialect is called Msengri; and, when I<waa io 
Am^ naa held, by' the queen for her alimentr ... 

Should it thus appear that the channel at Ragmn iUIsinto* 
the Brawadiv and does, not sepurate from that rirer, the head 
of the delta must bef considered as sitimted about eight niile» 
abe^« Hsnsada, or about 14& geographical mUesfrom Cape 
llegrais. In 'this case^ the eastern boundary of the idUta^ 
ibnnedi bfitfae mainjchasmel of the Eravadi and the Jtangoua 
bcaaehy ivill be about 118 geographical miles in length, white 
the widthiof the .basis between. Cape Negraia (Modaoft Garit> 
vill be about 185 geographical miles. That.^s is the real 
extentnf.the peeper delta of the Bravadi, mi^bein&md 
fixmi Ae nsmes of the civer& bonndtfl|p iL The bracich sepan 
rating afaove H«nsada,.aa I faa[v^8»d,iis oalksd the Anank Kiw 
aun^ or western channel; while, that going toiNinls Raagoua' 
at Rangmn Zanra, is called Asciss Giauo, or eastam channel;' 
and tlie.oontinuation of the great, river ta the sea is called^ 
AlsB fiiausy althottghit is alsoi odled BaiBnasi. Khiaun, and 
Paotann Mrit^ from the former of which the name Baragoy 
uaed by Airowsmtth^ seems to. have been derived* . ■ This JAm 
rect and peimnpal channel of: the Emwadi,. like that ef the 
Qangesyprofaebly from' both, subdividing much before they 
enler the aea, does .nes afford aooess. to. shipping;, and th& 
only haBbours that are accessible are at the extiiemkies of tbe» 
deilA . . ' 

. Between HsmsadaandDhanufaru I saw the two ehann^Is> 
leafing the great middle branch of the Erawadi 'towards thd 
leeat^ aa laid down in. diis map; and between them asmalk 
village^ which is the ^poefe of Lalu ; for this town is a^ Mnui«i 
ma- league bom 4he river, aad is- o^brated (for a* temfrfeof 
gerat sanctity. In 11195, this government was in possession^ 
of Mats Bhura, a favoorite 4ady of the kings^ Dban^bm is* 
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a stn^tng place mtbcnit way temple of note^ buticontaiood 
thffee or four hundred bouses. 

I have already mentioBed die great errdr in tibia.niap,:of 
laying down Faseiii on the pcincapai oc oental dttRmdof Iht 
firawadi; and there are other dtffieulljea attandiag the.sawa 
vicinity. In returning dovn the .riTer I nutt iafovrnfldr whum 
the eastern channel sepamtes from the great rivw, that'tfie 
latter bounds on the west the ^o^emmetit of Bala^ the prmiik 
sion settled on Mredo^Bhura, the queen's mother;, aud.we 
were told that the customJiouse on theaouthevn side ^of Ae 
eastern channel belonged to this lady^ vdioae estiuteiiwaa said 
to include the whole, triangle fanoBd by the eastern and eesfr 
tral ehannela and the sea. I waa also told, that Pantaux 4naa 
a considerable town and govemment. on the westentHnde4€ 
the central chmttel ; but in .thia map we have Fiancano and 
Samrsendaun laid down in the. territory which should heloi^ 
toDala;. while this/place is hnd down near Bangoan^ instead 
of beLbg on the channel between Eanlain.aiid t^isea, aai 
W«9 informed at Fanlain.. I thersfbre suspeel ^ttfiaUi 
sboald have been placed wbene Pantana stands Jn this nvips 
and Pantano at the town bek>w SUianubro, wtncbhaano name^ 
and' this ^11 explatn why therinaer nexttheiBaragpin Arnna. 
Iitttth^s map is caUed Xkilla. 

From Dala, a ereek pivoeeeds -west. to jcun the osntfal ohant 
nel^ and the most usuai mute by water betveen iUngannand 
Pasein is by Panlain, Data, and this creek, which is not mMft 
eed ii this -map; but has beea delineated in that by the«na- 
Ui«eof Tavuau^ (PhilsJintm..vJ) where Samrsnckkiiiiseenis 
^be m^repvopetly laid down in.the.tBiattor^ mjofoatidtdHf 
tWs tsreak^ the DaK and the Barago^onBaoanasi ;'aiid.therei. 
fiqreia thia map Samrsttidann 'should have been friaoed ^^^ 
tlf) , weat ftom where the compiler has laid doi^n ,Pantsno# * > <: 

This territory, between Panlain andithwgveat Tivet, is>i»bSt 
terribly placed hji musquetdes^.and is theplace most infested 
by thia iaseol that I have; ever been inw Bven €aleuttar4s 
eamparatiyely free from this: aanoyanr^ > ; 

/Hie whole govetmaent of Btela is' muob fci<«rse|pted^^by 
credcs, through which the tide flo^s, but whsch- have not been 
noticed to thi^majpi^ No ^4han three ^eeks$jeiii4he'Rart^ 



gmm riv«r -fRHn the vesi, between idie sea and the montb of 
the Pago river. The one next the sea bat three fathoms Vfo* 
ilartit its etet^nd. Haw fiir it oanies this depth l canhot 
mf %' bat there w a passage this way to Fasnn; as I was toM 
bf the nasleir oPa rinp who had made tlie vojage, and he 
WM nowfaeie * motethan twebe miles from the 'sea. By the 
way be saw only one THIage ; bat £irtber north' the ddta k 
batter cutttrated, and tfaere are many villages and immense 
riee^fieids on'tke banks of a creek, which passes ftom Main^ 
dk^ the townopposte.io Ran^cHsn, to the old tofwn of Dais; 
•nft from^ tbence to Fasrin* According to some, this creek 
aaffies a depth tbrougfaout of ' tweire feet, at least for a «on^ 
sklenifatopartof tUe tide,, so. that vessels of this draught of 
Wtttertnay pass the-wbde way,^ although at low waier they 
SBfay bein:some places aground. Othcars: aUege, that it is naA 
^igaUe only! in the rainy season.! I weiat upon this ereefc; 
%iMl]h is called Kama Haun, entiering it with the flood tide^' 
wbicb'wasfltrong, and proceeded for about three miles; There 
Cetameta the town, named'Kama Hatin, orotd Kama, whfetf 
is piwiMdily the place which inthkmap has been named Dala» 
asllMr real IMila has been named Paatano^'tfad as the real 
Pantatoo^has been ieft* without a- name. Kama is on the south 
side of the creek, and a branch goes there off to the south,^ 
wMie another proceeds in the same direeuon about* half way 
between Matndu and Kama ; so numerous are theebitiiaels in 
Ibis'part • 

; fThis great province of Hmnsawadi, so far as I couid iea^,' 
is boftinded by the Radgoun river ind sea on the s6uth; by 
the ZSttaua or Pauidaiin on the east, by the Ruanus^ t>n tbd 
north, and by the Raman or Sarawadi, and EraWadi M thi^ 
west. It is divided ihto tbirty^two districts, of which only 
six,Raogoun, Pago, Zetowadi, Santiean or Sirran, Lain, and 
Awain, are laid down in this map. 

Near the sea, the ereeks or channels fomlibg tbe plexus of 
fivers in Hs^nsawadiv are fully as numerous as in l)ala.' No 
less than four creeks proceed to the east, between Sanliiefl 
andihe sea, although the great tem[de Kiaekkauk stands on 
the »west end of a low ridge of hills; and even the etninence 
on wbi^h Shne Dagoun j «»ar Rangoiili, elands^ aldiough Its ^ 



ibunddtioii ia rock, .is sunfoundcd bjra mtak^ \i»'lLumtk 
Khiaiio^ wkacb runs fhitn Awa Bmik't«»the NganmrQ KbM 
auD, iiDBiediately.eastifioin Baiigouii. In the moiiibi.-of.N^^ 
Teinber I %eDt about a-mila iind arbalf up (be; Awa Baiik^ » 
large dbamiel'wbh atniag^.tiflcs. . Tlie vsaMriatjovr ebb. waa 
. quite^fresb ; but at tb^ rbeigfat ef 'flood waaa Itllle bnuricMiu 
WUte in so saiall a space aa nrnnjr oreeka eaistiibalianemi^ 
iKKmd in this mep,. vq may madily gu«si a^ ^e. great. ouoM 
heis that must be ioduded in the vrbsde.piaxua. .. 
. Setween the eastern boundary of Hsensawedi iHl4 tbf9 Sen 
IUfl9Q the plexus of ziverststx^iittnued!;: and although lbe«« 
are some slight differences between this map and .that putMn 
ed in-tfae fifth volume of the Edinbuiigb jQUFBal);andi',dfaiira 
by a different person^ y^ the agraenHanthpthin tbe:riNflrs:and 
bUls^^is very.oonsidersiblei, and sufficientf; in nity iqwiePr. ta 
give A great idegree . of Gonfid^«l0^ in ^he gen^ml aosura^jr .-of 
^e two drau^ts^ laaking a proper. nUowaace ibr tbe^niA? 
natuue of Ibe eae£ttti<«o. This «op efvid^i^tlj^ bas.tbe^^lNlv 
tage in execution, as well f» in fulness of detail, but iiu;lqf|(^ 
only the four insulated spaces between the Zittaun and Taun* 
wseh, or Taunwuir rivers, that are next- the sea. Qpfo%^ 
to,the$e spaces, the Taunwiiin river is reprepented .vi thif 
map as receiving from the eastern, bills four streams, be^i^es 
the two' creeks connecting it with the SalUen, which are conk* 
mon to both maps ; but in the map formerly -published only 
one of these mountain streams is noticed. In clear weathefi 
the mountains east from Zittaun are visible from the great 
temple Shue Modo at JPago, running far to the north, and 
are therefore of considerable elevation, as they no doubt are 
at a great distance. 

Mouttama, or Martaban, • is cctrtainly the most important 
governnpent in the kingdom^ ext^ending for a great.way to the 
nrontier of Siam ; and asDawas (Tayay) and Breit (Mergui) 
\n 1;795 were governed by two lieutenants (Zikk«h) of its 
vicerpy, (Mrowpn,) we may believe that all the other towns 
towards the Siamese frontier were in. a similar condition* B,ut 
in this map there is no attempt made to delineate these parts, 
of which the compiler gave me at the same time a draught. 
The s^a-coast, therefore, south from Martaban tn this inap» 
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amtlfe'ootisiilered mei^ly m asketeh, to show that there \b 
ft tetiitovy in <hat divtetion* Whether or not ' the * province 
of IfontlAtiia'bordevii upon Heeftisanradi I did tiot exactly at** 
oertaiii/ Sotne Mud that it did $ i^Se' others said that tber 
hUls eftst flrom Sittaaii fidrmedthe :we8ta!B boondarj of Mar- 
tdbaiw la thU'case^' 2ittauh and Satfaoua ulust be indepen^ 
dkiit of ^her ti^my, and in: t}m isaae are prdbably held ' m 
fte foi^'fiertieey b» I heard of no other viceroy in theses pahs; 
I saw the yicerdy of Marcalmn At a public ^tertmnment pvmd 
by thid vi«*ei^oy of Hesnsawadi. H« man treated wHh the 
^eatedt respect, and took no noMe whatever of the BritisM 
resident, who Was o6nsidered as a very inferior personage^ 
This wasnot consonant with the id^as of ambassadors- loilg 
entertunod in Europe, and now adopted in India, and show^ 
ed a sitly pride and want of urbanity in the govemmebt of 
Avllt but was probably by no means intended as an insult.' 
l^he embassy was tinder the charge of Ms brother" vici^oyy 
and t^y notice taken of it may have been consid^ed as ift^ 
l^fering in another persbn^s afl&irs. 



A»T. XI. — Observations on the Wheels of Carriages.'^ By 
James Walker, Esq. F.R.S. jid. Civil Engineen Com- 
. miuiicated by the Author., \ 

The received theory of wheel carriages has always been at 
variance with practice. Philosophers have not eVert agreed 
amoiigst themselves which is the best form, Some recotnmend- 
ing the dished or concave wheel; but by fat the greater num- 
|i)er the perfectly straight and vertical one, all agreeing that 
itie axles should be at right angles to the pole or line of the 
shafts, apd perfectly Straight to the extremity of the arms, 
and tliQt the plane of the circle of the fellies should be at 
right angles to the axle ; or, in other words, tha^ the plane 
of the rims of the wheels be vertical, and that the rims them- 
selves be sections of cylinders, and parallel to the surface 



, .#.,']?1m follavif^iibl« ftrtifde cokkUdns tb^ substance i)f Mr. Walker's tvvmi^ 
iiution before the House of Commous on the subject oi tne Highways of the King* 
dom, which is now printed for the first tiniek«-£D. 
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wpaa which ibey ijpove. Yet nolwiUi^taodiog the supitli- 
urity which thepry^ aajqported by. numerous seU of export 
tnenUy has thuB giTon to the stiaigbt axie and ihe.cyluid4icid 
wofi, the bent axle and the tapaik^ lim^ have been, and tCiM 
«DDtiftttey with eiKier^ appeamnoe of determined .ohatinacy, t« 
be almost uoiveraally used in heavy as velLaa ligbt'Carriages ; 
hut more particularly in the. focmer, wberb one wo&ild sup- 
fx)se that the effeeta of so great an error muel be meat aeiuifi- 
Jidy felt* Figures 5. .and 6. Flate^ IX.. are skeletons >o( :the 
jtwo reeommended forms,; and Fig* 7. that of the form which 
bas . b«en so uniyersally reprobated. They are supposed 
to he placed upon a horizontal surface, and Qonvey;a mofe 
distinct idea of the difierences than is done by the descrip- 
iion. 

A reverential adherence to old customs, has been a most 
powerful agent in retarding the. progress of improvement; 
but the love of novelty is opposed to it, and it is perhaps 
equally powerful as well as general ; and we need, go no. furf 
dier in search of the proof of this, than to observe the changes 
that are ooustanUy taking place in the fashions of tbe sjurtnga^ 
the body^ and almost every other part of carriages theaih 
selves. Yet during aU these changes, thia power ef niivelty 
bas never been able to introduce into genend use the cjflit^ 
drical wheel or the straight axle^ though recommended by 
-every writer upon mechanics generally, and upon wheel can- 
-riages particularly, and having the sanction of all reports and 
inquiries^ (so far as I know,) in their favour*. This op. 
^position is tbe more remarkable, as the owners of carriages 
are so immediately interested in lessening the labour of their 
-horses, which is held out as the certain effect of the recommend- 
^ alterations; so tliat a deeply rooted prejudice and a blind 
oppoeitioin to their own interests, and to the interests of the 
public, would, appear to be the only motive to which their con* 
duct cap be ascribed* BefiM'e, however, drawing so dishonour^ 
dble a conclusion, it may be worth while to exlamine if there is 
a»iy more creditable way of accomiting for this univerisal re- 
sistance to the recommended changes ; and if in doing this I 
-i^pear to oppose my opinion to these who have been better 
:«luaUlied tojttdge^ I beg to premise. that I do so, not from a 
fixed determination in my own mind as to what is opqn the 
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whole the' best forni, for I baveiiot bcen.able to give the sob- 
ject so inudi attention as to presume to do this; but as the 
lioDoorable chairman of this comihittoe requested me to turn 
my attentioo to the principles of wheel carriages, as coiuiecu 
cd'With the inquiry respecting highways, I think it right to 
«tate the ideas that have occurred to me, which may nctt be 
4hele8S' acceptable if they differ from those of others; imd 
^e utmost I expect, or have been able to. satisfy my own 
onb^d of, is the propriety of delaying any parliamentary en- 
actment in regard to many of the points in di£Perence, until 
the question is still more fully considered^ and experiments 
made upon such a scale as to remove all doubt as to their 
-eprrespondence with what they are meant to represent. 

Mr. Gumming, in his essay on wheel carriages, states, that 
he can discover' no good quality which the bent axle and the 
conical rim possess, and he accounts for their introduction hj 
supposing that the first wheel carriages wete made narrow^ 
on aocount of their small burthen, and of the narrow roads^ 
and that a track being thus formed, the wheels of larger car- 
^rt^ges: were made to fit the old track, by throwing them out, or 
aaaking them wider at thetop only, which inclination of the 
iwheel'was effe^ed by bending down the arms of the axle; 
-and that, the rim was then made comoal, to give it a bearing 
for its whole width. I have, thought that the conical form 
•might be accounted for in a different way, without giving the 
inventor much greater credit, by supposing that diey j^ere 
first made with a straight, axle to fit die roads and streets^ of 
fwbich the gutter was in the. middle, and the sides sloped into 
it* See Fig. 8. 

J Neither of these histories of its origin will, however, ac^ 
couiitfor the continuance of a system so long after. the causes 
•which gave rise to it are at an end ; nor do I think that its 
^defence is confined to such untenable ground, or that it is 
difficult for the apolcigist of the bent axle and conical rim to 
«h0w that they have from reasoning or from experience beea 
iniibduced as intended improvements upon th^ plans which 
philosophers have themselves advised. 
.: iThe first qufiitioKi for examination is, which of the two re^ 
comiueiided ^ans, vis. the straight or conical whieely iseimt^d 
to a preference. 
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If a road eoukl be viade 90 perfectly smooth^ anjd the mo* 
tbn erf the carriage upon it 80 regular and gentle, as to re* 
move the possilnlity of all ahake, and tendency to strain in a 
lateral direction, then Jkh^ sttaight wheel is undoubtedly the 
beat, because the power of the ^ke$ of the wheel to opposa 
auch a pressure is greater when they ai'e perfectly upright 
under their load, and because the joints being square, can be 
vliade with greater eaise and accuracy than level ones. There- 
fore a model, the finely turned wheels of which are intended 
to be drawn upon a taoooth board, had better be made in thii 
way, and for the same reason the model of a wboden oo/ttage 
will be found quite stiff enough for standing as a toy upon a 
table, although all its timbers are in the same way framed itt 
vertical and'horhsontal lines, but the builder will find hii 
error if he ioHows this model in the erection of the cottage 
Itself; it must be both very low and very broad Upon its 
base to be found with upright sides and unmoved jcnnts after 
the ftrst breeze of wind ; if high, it will vibrate under its own 
weight,«-«it wants bradng ; and, therefore, the largest tttnbert 
in such a building are often the diagonal ones, of which the 
U(le is not so much to bear weight, as to keep the building 
upright by opposing a resistance to the lateral strain* ; Now^ 
die straight wheel is evidentiy defideiit in this respect^ it has 
nothing of the brace or diagonal in it ; and if bracing be ne^ 
oessary for a building, which is comparatively a body at rest^ 
it is not to be expected that a loaded cart or waggon' moving 
over rough roads, and touching the ground upon two or four 
points only, can be stiff enough without it ; and experience 
has, I believe, umformly proved that wheds so constructed 
soon get loose at their joints, that the whole Wheel gets crip^ 
pled in consequence ; and that, for durability under heavy 
woi% and rough roads, such wheels will not answer the pur* 
pose. This weakness U evident, when we take the carriage 
as moving upon a horizontal surbce ; but will be greater and 
mii^h mate apparent if we suppose it to be moving upon the 
inclined ride of a road, (Fig. 5.) when the greater part of the 
\6iA is thrown upon the lower wheel, and in such a direction 
as is evident from the Hne of gravity, (a 6) as to tend to bend 
in the lower wheel under the load. Hence it is that tiie up* 
right vertical wheels become convex outwards ; and the ien« 
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dency this way from the above cause is so great, that eten 
when the wheels are made dishing or concavey it is diffienk 
to preserve them in that shape, their tendency is to beoome 
straight, and if an old wheel is looked at, it will be seen by 
examining the mortise that the spoke has moved in that dii 
rection ; and in setting new wheels the workmen always make 
an allowance for this tendency. 

This want of bracing in the straight vertical whed^ 
Fig. 6, is in a great d^ree remedied by the dished wheel 
Fig. 6, the dishing or sloping of spokes evidently actii^ 
as diagonal braces, forming the axle and the spokes of 
the wheel which bear upon the ground into a trussed 
frame to resist a lateral motion. The fraB»e ABCD^ 
Fig.lO, has nothing in it to resist a racking or lateral nvyve* 
ment ; but if we remove the uprights AB and CD, and sn1>» 
Btitute EB and FC in their places, we shaH lessen thcf powev 
of the frame to bear a vertical pressure, but shall mudi im^ 
prove its general use, by the brace which we have given it ; 
and the application of this principle to the wheels- Figs. -5 and 
6 will be easily seen. But although in point of bracing Fig. 5 
is better than Fig. 6, it again is inferior in point of strength 
taken vertically. The upright is the strongest position in 
which a post can be placed to carry a dead weight, and a 
small angle produces a great decrease in tibe strength, which 
cannot always be afforded, for when one of the wheels of a 
heavily loaded waggon rises over an obstacle in die road, or 
sinks by a sunden jolt into a deep track, the momentum it 
has to resist is very great, and should be met by a perpendi^ 
cular, or nearly so, or the spoke will be apt to be broken by 
its weakness. Thus each of the recommended wheels has its 
disadvantages ; and if in practice the carriage is subject to thein 
in any degree at all considerable, it is unfit for its puipose. 
This want of bracing or of strength has probably never beeo^ 
felt in experiments with models, for the reason I have already 
stated; and even were the model nsoved upon a proportion, 
ably rough surface, its wesikness would not probably appear^ 
because the waggon and strength of its parts, when extended to 
full size, increase in the ratio of the square, while its dead 
wdght increases as the cube. Thus, a model made to^a 
scale of three inches to a foot may be found perfectly secure f 
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but %faeii We extend it to full size, whieh is only four times the 
sede, we increase the strefigth of the timbers 16 times ; but vu - 
we increase the weight (tf the machine at the same time 64 times; '^" <- 
that is, we give the paints which have to support the weight four 
times the load to carry in propcurtion to their strength which 
they before had ; and we might extend our scale until our heavy 
waggon had load enough in bearing up Under its own weight* 
(This principle it is which sets a boundary to the strength c^all 
animals, of man himself, as well as of his works, and renders 
a nnall animal or a small waggon stronger in proportion to 
its weight, than a large one.) The desideratum, therefbre^ 
is to combine strei^th with stiffness, or to connect a vertical 
pressure upon the ground with a dished or braced wheel, in 
order to give strength and firmness to the carriage. This 
has been tried by making the spokes of the wheel a brace 
within themselves, by fixing them alternately into two di& 
ferent lines in the nave, the vertical line to the felly being 
between them, 'so. that the spokes form braces to each other. 
This plan has an additional advantage, that the stocks are 
less weakened than when the mortises are in one line round 
it, and carriage wheels, of which the circumference of the 
stock is but smalU are generally made in this way; but a 
very long stock is required in order to give the spokes much 
of an angular direction, and when they deviate much from 
the perpendicular they become liable to the same objection as 
the vertical dished wheels. 

Let us, therefore, try another way, and beginning upon the . 
boriaontal surface a &, Fig- ^9^ lay upon it the flat rim and // 
feUey c, into which mortise^e upright spoke d. We ha.ve "' ^ 
already obtaised the best position for the, helping upop the 
road and for the vertical pressure, but we have made no provi. 
sioQ against the lateral strain ; and if we continue with verti- 
cal and horizontal lines, we shall be deficient in this respect. 
Let us therefore try to place the spoke e^ which is opposite^ 
or nearly^ to d^ atan^^ngle to the latter, and with its felly 
perpendicular to itself, and if we then connect the ends of 
the qiokes by the straight Xxxtfg^ we shall have formed the 
v«rtifial section of each of the wheels into a triangle, which is 
atrusswkhin itself, and t^e two wheels connected by the 
axle, and aetwg in contrary directions, form another trussed 
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IraiDie upon which a load wiU be supported and brao9d« 
Tl^s biacicg to a certmn extent will be e.¥id^nt hf .tb^.i^^ 
qpeetbn of this (mesectiiHi; but if we sujqpose the c'urple of 
the wheel to be completed^ and barsy^ fixed to each pwi 
of opposite spokes^ aod crossing each other in the centre pf 
the wheel, we shall very much increase the i:esifitaiii3e cf the 
wheel to a movement or strain, in auy direction* StiU^ ho)r- 
ev», our purpose is not completed; it is not enough that. we 
fa»ire d perpendicular to the ground,^ unl^ every, ^pok^.in 
the wheel is so likewise ; that is, unless when the wheel haa 
perfariiicd half a revolution, w&, bring e to be uprij^t, s^d d 
to be doping, which in Figure 11 would not be the case jif .the 
arms of the axle were straight This will be..aicoon»plished 
very simply by forming the wheel concave, making the ob« 
Mquity of all the spokes to the stock equal, and then givipg 
the axle an angle of inclination to the horisson dowpwards^ 
equal to the angle which the dished spokes make with a ver- 
tical line ; and I can see no other way in which the same 
thing can be done. The effect produced by this bend down- 
wards will be easily understood by compai^ing the dotted, lines 
^f Fig. 12, which show the axle, &c. as bent down with the 
black lines which show the position of the different parts be« 
fore this took place. But it may be said, and truly, that the 
straight h&csfg will be both clumsy and inconvenient* They 
would so, but the tie formed by the tire of the wheel answers 
the same purpose more effectually^ and, therefovej renders 
thetn unnecessary. The tire is circular ; it is retained in 
that position by the radiating spokes and the angle which 
they form ; or, in other words, the brace of the wheel can- 
not be lessened without the spokes gettiing more uprigfat, 
-which they cannot be until the tire is broken, for the same 
length of line in the shape of a circle incloses more spaoe 
than in any other figure. It will be observed also from the 
Inspection of the figure, that as the felly and tire are per- 
pendicular to the spokes, the surface of the rim that is upper- 
most becomes more bent down by increasing the angle of the 
upper spokes, and that a new and important bvaoe is thus 
gained from the atlgle which the opposite sides of the. tive 
make with each other, by which a much greater re^tanee is 
offered to a change of figure inwards than if tile aides^of the 
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rim weve parallel to eadi other, or cylindrical. The Ibcm of 
a cask is a familiar illustration of what I have said : the 
hooping round keeps all the staves in their places more effeo* 
taiallythan if they were held by bolts inside the cask, and 
the tapering shape of the cask ^ves a strength to it wbkh 
a cylinder could not possess. Having thus endeavoured to 
form a wheel connecting the advantages of the upright and 
the dished wheel, and free from the defects of both, I knd 
that I have discovered nothing that will entitle me to a pa« 
tent, but that I have got back to the conical rim and the bent 
axle, in fact, to the wheel diown in Figure 7, which all manu-i 
frcturers have been accused of ignorance and obstinacy in 
continuing to use in opposition to the demonstrations, of science 
and the proofs of experiments. This form is besides atteiyled 
with some other practical advantages worth noticing. From the. 
wheels' being thrown out at top, the rims of carriages comings 
in contact with each other in passing, meet in a very oblique 
direction, and unless they are so much within the line of eacb 
ether, that the wheels get locked, the lightest of the two 
carriages is pushed off laterally, and the only damage may 
be the rubbing of the fellies upon each other, but were the 
axle lengthened out, so as to bring the wheels upright, the 
earriages would meet in opposite directions of the same line, 
and if they at all touched, either one of them must be brought 
to a dead stand, or some part of it, or of the harness must 
g^ve way. It is to be observed also, that in light carriages 
the direction of the spokes has a tendency to throw off the 
Qiud which, if c^st up in the straight line of the motion, 
would prove a great annoyance to the traveller; again, the 
diic^tion of the wheeiy*^, Fig. 11, though forming an angle 
with a horizontal line, becomes more perpendicular to the 
•uyfaoe Yfheai. the carriage is upon the middle of a road that 
is riused and rounded towards the middle, while the upright 
$iid parallel wheels are in this case oblique to the surface. 

We come now to consider the effect when the tire consists of 
ene hoop of iron.-— The effect of the continued wear of the tire, 
partioutarly when it connsts of one hoop of iron, has a ten. 
denpy to increase its length, for the same reason that a piece 
of iron is lengthened by constant beating upon it ; now if the 
spokes be vertical and the tire cylindrical, the effect will be,^ 
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that the diameter of the fellies cannot be increased withoCBt 
being drawn' out from the spokes ; and, therefore, either the 
iron rim will be loose upon the felly, or the spokes will be 
loose in the mortises, whereas in the dished wheels the only 
effect of an extension in the length of the rim is that the 
•pokes become a little less dishing or more upright, to accom- 
modate themselves to this additional length of the rim, which, 
by the by, is another cause of the spokes gettii^ more upright 
by the wear. 

Such appear to me the arguments in fitvour of the bent 
axle and tapering rims. They are perhaps fallacious, though 
I have been unable to discover in what respect ; but as I 
have never before .seen any thing written in their favour, and 
have turned my attention particularly to the subject only- 
since your Chairman informed me of his wish to examine me 
respecting them, I would not have what I have said to be 
taken as orthodox without the inquiry which the subject de- 
-serves. Neither do I mean to say that the inclined conical 
wheels are free from the objections which have been made to- 
them, that they increase the wear of roads, and the dii^culty 
of draught, particularly when these observations are applied 
to broad wheel carriages, and when their tires are made to 
bear equally for their whole width upon the surface of the 
road, and I allow that all waggons ought to be made so, al- 
though but few if any Jire really so. I have represented the 
tire of Fig. 7 as flat, in order to avoid confu»on, and because 
I consider any deviation from this as an evasion of the 
principle which may be practised under any of the plans. 
Fig. IS is, however, the precise figure, from measurement, of 
the rim of the wheel of a six inch waggon as it comes from 
the hands of most of the makers, than which no form can be 
more destrtlctiye to the roads. Fig. 14 is the form of the 
same wheel after the rim has been worn some time. And 
Fig. 15 is the wheel of a new nine inch country waggon ; all 
these are drawn to a scale. I have frequently remarked, that 
notwithstanding the supposed friction of the outer rim of 
conical wheels, by being dragged upon the road, 1 never 
could observe that this ring of the tire of a waggon was more 
worn than the inner, although they are both set originally at 
the same angle to the road ; and the difference between eitpe^ 
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timeiit mid experience is here to be noticed, as in some de-* 
gree accounting for this. A model drawn gently along upon 
a smooth table moves forward without any shaking or irre- 
gular motion, and the drag of the conical wheel is very appa- 
rent, from the greater weight it requires to move it ; but 
when a waggon is jolted, and shaken upon a pavement or a 
load, the twist forward upon its axle to preserve the straight 
line, which is caused by the bend in that direction that is 
given to the set of the arms, so as to bring their front sur- 
faces perpendicular to the line of motion, is obtuned during 
these jolts, and the drag of the wheel and grinding of the 
materials of the road is much reduced. Mr. EdgewoFtb, 
diough a strenuous advocate against the present system, com- 
pared a model of conical wheels, of which the inside diameter 
of the wheels was to tlie outside as 83 to S7, with a pair of 
cylindrical wheels, of which the diameter was as 84,, and 
found thait when upon smooth deal boards, the conical wheels 
lequired an addition of 50 per cent to the moving power to 
make their velocity equal to that of the cylindrical ; but that 
wh^n the experiment was made upon a fine gravel road in 
summer, the 50 per cent was reduced to 8 ; and that upon 
gravel stones, like a newly made coarse road, there was no 
perceptible difference between the cones and the cylinders^ 
although the wheels were only eight inches high and four 
inches broad ; that is, the breadth of the sole or rim was one- 
faalf the height, whereas the breadth of the wheels of a six 
inch waggon is only one-tenth of the height of the hind, aiid 
one-seventh of the fore wheel. The tire of coaches and light 
carriages is under two inches in width, and the taper or conV 
lE^ of the rims is so very small, that I doubt of the difference* 
being perceptible under any circumstances. The tire of the 
mail coaches is only one and a half inch wide, and even in 
that mdtfa it is formed rounding ; so that not so much as an 
Uich in width touches the road, and the bend down or set of 
the arms of the axle is just such as to compensate for the 
Inper of the arm, and to bring its lower surface to be horif 
9onta]. This property of the tapering arm is by the by wor, 
thy of attention, and shows that that shape is not deserving 
Qi tbie pi^nwrQ wbiqh hajs be^n thrown upon it, for by it tbp 
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tqiqper furfaoejoC the iinn» ^bicb hA8 119 wdght to-BupporW is 
ao inclkied as to pve the proper angle to die upper part oC 
the wheel, while the bwer part that bears the weight lof the 
carriage, is in light carriages horizontal and perpendicular 
to the direction of the spokes which are under it The 
width of the mails, including the tine, is four feet eij^t inches 
upon the ground, and five feet three inches at the top of tho 
wheels, and the difference in chaises and light carriages ill 
often less. The wheels are at the same time made conaider<A 
aUy concave, so that the spokes which rest upon the ground 
have more inclination outwards from the perpendicular than 
wa^^ons have, experience having taught the propriety of 
keeping the plane of the wheels (Z^, Fig. 11) on account of 
the draught, as upright as is consistent with the strengdi 
andstiJEhess; audit is, I conceive, to this continued expe* 
rience, and not to any a priori deductions of science that the 
present system of wheels which I have attempted to defend 
b to be ascribed. I cannot, however, but say, that fianowr 
as this country is for its machinery, I do not know any nuu 
chine which, ibr a combination of lightness aad strength, nr 
superior to a welUrailt London carriage. 

My opinion generally is, that any^ legislative measures 
should be confined chiefly to the width and flatness of ^la 
tire, and to the regulation of weights proportioned to the 
width of the wheels, as the only points in which the interests 
of the roads and of the coach owners can be much at variance ; 
and. I would extend this observation in many respeots to 
heavy carriages, until better proof is given of the extent of 
the injury to the roads arising from the present shape ol^ 
wheels, and of the other effects that may be consequent upon 
the remedying of that evil. The question is, whether by er-i 
pelliog the use of cylindrical wheels the reduction of Atf 
horse^s labour and of the wear of the* roads will niore' thsDv 
compensate for the reduction in the strength and wear of tbc^ 
wheels. To assist in solving this question, a waggon m%ht be 
made with cylindrical wheels on the one side, and conied onei^ 
on the other. The tire of the wheel that is best for the horse» 
and for the roads would last the longest, and the difference 
in the wear of the frame of the wheels would at the same 
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lime be seen; OraWAggOn or dray belonging to the same 
awaw mights be formed in each way, and care taken to aeni 
tkem out together, mth equal loads, which might be done by 
the large brewers and others without any trouble or iocoli* 
TPenioice. I have mentioned my opinion of the injurious e£i 
feet of the present mode of forming the rim of the broad 
wheek, so that a small width only meets the ground ; such 
ought not surely to be entitled to claim a reduction of toUa 
viider the narrow ones, or to carry more weight than thej 
da They are equally injurious to the roads. The title to 
areductio^ should be regulated by the width of flat surface 
healing upon a horizontal plane, and a test tor this'mighl 
be fixed at the toll-houses, by bringing the wheels oyer^ a flal 
iron plate, and applying a proper wedge**8haped gauge to 
them when they are in that position* The large headed nails 
by which the tire is fixed to the fellies, are also very injuriouii 
upon gravel roads, when left projecting, as they usually are, 
from the surface of the tire, and it serves no good purpose to 
leave them so, unless to saves die wheelwright the troubte 
of flattening them. 

As the highways are important only as being the channeLs 
for communication by land carriage, the consideration of them 
involves questions equally important as the roads themselves ; 
and I can easily conceive regulations which would be both 
oppressive and impolitic, although their immediate efiect 
might be to lessen the expense of repairing the roads, and 
even to preserve them in better order than otherwise they 
could possibly be. The labour of horses for carrying a ton 
of goods for one mile, on the average of the kingdom, is not 
less c^rtaiinly than one shilling; while the wear of the roads, 
jud^g from the tolls, is under one penny. As far, there- 
fore, as the conveyance of goods is concerned, regulations 
which lessen the expense of the roadfei one one-half will, if 
the^ at the same time increase the horses labour only four 
per cent, really do no good ; the toll would be reduced one 
kd^nny, and the horse hire increased one halfpenny per 
ton. BdTore, therefore, fixing such exorbitant tolls, or limic« 
ing the weight iipon narrow wheeled carts and waggons in 
such a manner as would amount to a penalty for their use, 
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both sides of the account ought to befiMy oonsidoped. Prani 
the great resistance which is made to broad wheeled carris^es, 
properly so named, one is inclined to think that the draught 
of the horses is much easier with narrow ones. But to what 
extent is this P Is the difference of the wear of the roads 
greater than the difference of tolls ? Or if all heavy carriages 
were made with broad wheels, would the general improve- 
ment in the roads be such as that in the course ot time both' 
expense would be saved in the roads, and the draught be 
easier than with die narrow wheels upon the present roads ? 
On die average of gravelled roads, and when the weight ia 
more than the fair load tor one horse, I should be incliQed to 
answer this in the affirmative ; but my opinion is the result 
of geneiral otiservation, and requires to be strengthened by 
experiments, conducted on a proper scale, fmd embracii^ 
both sides of the question. 



Art. XIL-^Meteorological ObiervaHonSy made at Ae Rad^ 
cUffe Observatory^ Oicfbrd^ in the ytars 1892 and ISSS. 
Communicated by the Rev. A. BoBEaTsoK, F.R.S. 
Savilian Professor of Astronomy at OxfonL 

The following is a table of the mean temperature of e^ch 
aaoQtb, for the years 18%i and 18S3, obtained from a re^s. 
ter of Fahrenbeit'^s thermpiQeter, taken ajt ten o^cloct^ in the 
ipomiiig, aiid 4tt ten ia the evening. 



January, 


188?. 


1823. 


July, 


1822; 


1823. 


40° 


31°.4 


62°.r 


59°.2 


February, 


42.7 


38 


August, 


61.4 


60.1 


March, 


46.4 


40.8 


September, 


55.4 


55.4 


AjMil, 


47.4 


44.7 


October, 


51.9 


47.8 


May, 


55.5 


55.2 


November, 


46.8 


44.3 


June, 


69.6 


5S.6 


Xtecember, 


33.6 


40.6 



From hence we have the mean temperature of the two year* 
^follows: 

Mean Temperature in 1822, 50^.6. 
Pittq do. in 1823, -|7,S. 



cU Oxford in the 'Ymr9 1822 and 1838. 



tS7 



The quantity df rain which fell in eftdi nonth, in the years 
1888 and 18S8» was as in the following table, th^ unit lieiD^ 
an inch. 



January, 


1988. 


less. 


0.68$ 


1360 


February, 


0.943 


2.645 


March, ^ 


0.722 


1.065 


April, 


2.097 


1.878 


May, 


1.487 


1.261 


June, 


0.S06 


1.166 


July, 


8.953 


1.861 


Augustj 


0.120 


3.814 


September, 


1.946 


2.820 


October, 


2.394 


3.470 


November, 


8.606 


1.444 


December, 


1.088 


. 2.870 


In the whole year, 


19.241 


24.629 



Mean quantity of riun for the two years, Sl,935 inches; 

The funnd which receives the rain is on the roof of the 
eastern wing of the Observatory, and is about twenty feet 
above the ground. 



Abt. XIII. — On the Genu9 ToetuIa, of the Order Musci. 
By W. J. Hooker, LL. D. and F.R. S. and F.L. S. ; and 
R. E. Grevillb, LL* D., F. B. S. £. &c^ Communis 
cated by the Authors. 

TOETULA. 

Gen. Ghae. Seta terminaUs. Pertstomium simplex, e 
deptibus Si spiraliter tortis, ad basin magis minusve in mem<* 
branam tubiformem unitis, vel liberis. Cdlyptra dimidiata. 
TortuUk and j9ar5f^2a of Hedwig, and ^S^n^rec^jaof BrideL 
A genus easily distinguished by the spirally twisted ciliae 
of its peristome, taken in conjunction with its dimidiate ca- 
lyptra and terminal fruit-stalk. It was established by Hed- 
wig, who made one of its essential characters to consist in the 
flowers being monoecious, the male gemmiferous ; thus sepi^ 



28S Dr. Hooker iuid Dr/GrevUIe omihe Genus T(niula^ 

rating from it those individuals which have the flowers dS)e- 
doita, and the male capatulifcurm, (although ^agreeing perfecti 
\y in habit, and in the other more inlportant characters,) to 
which he applied the generic name of Barbula. So unnatu- 
ra! a division has been almost wholly set aade by modern 
If usoologists ; but still upon the continent the name Barbula 
is generallv applied to the species thus incorporated ; under 
the impression, probably, that Torhda is pre-occujned among 
the phenogamous plants. The same appellation has, indeed, 
been given to a genqs of the order PeYsonata by Dr. Rox- 
burgh, who was ignomnt perhaps of its previous application; 
amd this genus has boen adopted by WiUdenow. But setting 
aside the right of priority in favour of Hedwig, the Tortula 
of Boxburgfa and WilldenoW belongs to the gonus Priva 
according to soine authors, -or to Sireptium according to 
others ; and we can s^ no adequate reason for discarding the 
ori^nal name from our mosses. 

Other writers again, finding in Tortula subulata and rurO' 
Us a membrane, uniting the ciliae for their lower half, have 
conttitvled of these individuals the genus Synechia ; but, as 
is 'already shown in the Muscologia Britannica^ there are some 
fpecies of Tortula, such as T. cunei/idia, tortuosa, and 
ufiguiculatay in which a similar membrane exists, but whidi 
is so short that they seem completely to unite the two genera 
Syniriehia and Tortula. 

We cannot boast ola very numerous list of new qpecies to 
be added to this genus ; but we trust that we have rendered 
a^ essential a service to the followers of Muscology by endea- 
vouring, as far as we were able, from authentic specimens,^ to 
reduce the former list, unquestionably encumbered with some 
that had no adequate characters to support them. Bridel 
seems to have been peculiarly unfortunate in his account of 
the individuals belonging to this genus ; and we are much in* 
debted to our friend Mr. Walker Amott for his assistance in 
enabling us to refer the Bridelian species to their places of 
vfkf^re varieties, in this our arrangement 

A. Foiiis Enervibus. 
}. Tortula enerviSf caule brevissimo, foiiis paucis lingu- 
lalis obtusissimis concavis enervibus rigidis marginibus in- 
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vdiitif^ operculo conko-acnminato capsulam oblongam buIk 
breTi<Mre. 

T. rigida. Sm. Fl. Brit. p. 1249 ? Engl. Bot t IBO. 

Barbida rigida. ffedw. St. Cr« T. 1. p. 65. t. 25. Mougest et NestL 
&tirp. Vog. T. 7. n. 613. Schultz. in Nov. Act. Cies. y. 11. p* 196. t. 32* 
f. 1. 

Biyum steUatum.Schreb, Lip6» p. 80? 

Hab. Walls and clay-banks^ Europe. Near Yarmouth, in England. 

The plant of Hudson, who is the original authority for Torfula rigida, 
is, as faf aa we can judge from his description, aod his reference to Dil- 
lenius* figure, that to which we retain the name. Its leaves^ besides 
iheir difierence in form from those of the present individual, have a de- 
cided nerve. The two mosses in question are very distinct, howrever 
ilaiihors may haTe confounded them. We have referred to a few works 
4lrhere the figures or spedmeiis paUished leave us no doubt upon this 
point. 

2. T^ortuia brevirostriey caule brevissimo, foliis pkucis ro- 
tundato-ellipticis obtusissimis concavis enervibu^ rigidis mar- 
ginibus involutis, operculo oonico vix rostellato capsulam ob- 
longam duplo breviore. Tab. XI. 

' T. rigida. Sw. Muse. Suec p. 40 ? 

Barbula rigida. Funck. Dutsch. Moos. t. 15. 

Hab. Walls and clay banks, Sweden ; whence it has been received 
by Mr. Turner, Sir J. E. Smith, and ourselves. Germany, Funck. 
Le Vallais, Hooker. On an old wall, near Edinburgh, D. Stevart, Esq, 
^ This is the plant alluded to by Turner and Smith, under their de« 
ccriptioos of T, rigida, as having a short operculum. We find, besides 
.this character, that its leaves are inyariably shorter and broader, and we 
are therefore inclined to raise it to the rank of a species. The peristome 
'moreoTer is only half so long as that of T. enervis. 

B. Foliis nervosis crassis. 
S. Tortula rigida, caule brevissimo, foliis paucis lineari- 
bus incunris sub-mucronulatis canaliculalis nervosis rigidis 
marginibusinvolutis, capaula obioDga, operculo rostrato sub- 
dimidio breviore. 

T. rigida. Turn. Muse. Hib. p. 43 ? Hook, et Tayl. Muse. ]Bri^ p. 
SO. 1. 12. Hobson Muse. Brit v. 1. , , 

Trichostomum aloides. Koch in litt. (fide Moug. et NestL) Moiig. et 
^estl. Stirp. V. 8. n. 717. 

firyum rigidum. Huds. Angl. p. 477. DlQ. Muse. p. 388. t. 49. f. 
55. 

Hab. Clay banks, near Yarmouth, and at Henfield, England. In the 
same situations, France; De CandoUe. Sandstone socks, Pays des Vosges; 
Mfoug. et Nestl. - . . 
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The peristoine of tliis mow is Bhorter tbafi tliat of most spedes of die 
gMMu TortukL, whidi has led some hotuiists to refer it to TrichosMnwm / 
but the fringe is decidedly twisted both in our specimens and in those of 
Mougeotand Nestler; and Schult2^ not being acquainted with our T, rigi* 
da, has considered us, in the Muse. Brit, to have fallen into an error 
in describing the leayes as nerved. 

C. FoRis nervasis tenuibus. 
I. Foliis perichetialibus convciutis instrucHs* 

4. Tortula convohitaj caule breviusculo, foiiis oblongo-lan* 
ceoiatis acutis marginibus planis, perichaetialibus insigniter 
convolutis, capsula oblonga, operculo rostrato. 

T. oonYoluta, Sw. Muse Suec—^m. Fl. Brit. p. 15253. £ngl. Bot. 
t. 8382. Turn. Muse. Hib. p. 49. Hooker et Tayl. Muse. Brit. p. 34. 
t. 12. Hobson, Muse. Brit. v. S. n. 19. Drummond, Muse. Scot n. 124>» 

Barbula convoiuta, Hedw. St. Cr. v. 1. p. 87. t. 38. Schultz, in Nov. 
Act. Acad. Css. v. 11. p. 814. t. 813. Moug. et NestL n. 818. Funck 
Deutschl. Moos. t. 15. f. 6. 

Bryum convolutum, Dicks. 

Bryum setaceum, Huds. Dill. Muse. t. 48. f. 44. 

Hab. Banks and tops of tiirf walls, not uncommon in subalpine 
countries; Europe. In North America; Dr. Torrey. 

The perichstial leaves of this moss are strikingly convolute ; the hue 
of the whole plant is yellowish ; its sets pale, like those of Didymodon 
pallidum, 

5. Tortula revduia^ cauie brevi, foiiis lanceolatis acutis 
mar^nibus insigniter revolutis, pericheetiaiibus vaginantibus 
involutis, capsula oblongay operculo rostrato, capsula breviore. 

T. revdluta, Brid. Hooker et TayL Muse. Brit. p. 33. 1. 18. Drum* 
mond. Muse. Scot. n. 123. 

T. nervosa, Sm. Engl. Bot. t. 8383. 

Barbula revoluta, Mohr. Schwaegr. Suppl. p. 187. t. 38. Schidts, 
in Nov. Act. Acad. Css. v. 11. p. 215. t. 33. f. 83. Funck DeutSchL 
Moos. t. 15. f. 7. 

B. convoluta, Moug. et Nestl. Stirp. Crypt. Vog. n. 818. 

B. Obtusifolia Schwaegr. Suppl. 1. p. 189. t. 31. Schultz, L c. p. 806. 
t. 88. f. 13. Funck, 1. c. 1. 15. f. 8. 

B. Homschuchiaba^ Schulte, 1. c. p. 817. t. 33. f. 85 > 

Hab. Sandy plains ; Europe. 

We have no hesitation in quoting Barbula obtusifolia of Sdiwaegriehen 
as a synonym of this species, its leaves being simply a little broader, and 
somewhat more obtuse at the extremity. The plant which Schultz has 
mentioned under the same name appears undoubtedly different, and, as 
that author himself observes, is more like his Barbula unguiculaULy its 
foliage being altogeth&r destitute of the remarkably revolute margins. 
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Jt. hohtiehKhiaHa of Sehultz we can hardly consider distinct ftdm diis 
planty the margins of tibe cauline leaves being equally revohite, and thoad 
of the perichstiam sheathing at Ae hase, but thence lengthened out into 
a snholate pellucid point. 

6. Tortula cah/cina, <* caule brevissimo subraixToso, foliid 
Janceolatis undulatis, calycinis elongatis vagitiatitibus, capsula 
cylindrica, operculo subulato.^ Sehwaegr. 

Barbula calycina^ Schwaegr. Suppl. ii. p. 63. t 119. 
Hab. New Holland ; La Blllardiere. 

We are unacquainted with this species^ and have taieri the ^httracte^ 
entirely from Sdiwaegrichen. 

7. Toriula^jpuasay caule elongato ramoso, foliis lanceolatd- 
linearibus carinatis, nervo excurrente, perichaetialibus longis- 
simis vaginantibuB capsula cylindracea, operculo longe subu* 
lato. 

T. flexuosa, Bockeir, Muse. Exot t 125. 

Barbula flexuosa, Sehultz^ in Nov. Act. Acad. Css. v, 1 1. p. 208. t. 
33. f. 16. 

Hab. Capeof GoodHope; A.ACenzies, Esq. 
^ A Species remarkable for its very long fl^xuoae fruitstalksy aad^singukr* 
ly convolute and attenuated p^chfetial leaves. The colour of the whole . 
plant is a dingy brown. 

8. Tortula jn^ra, caule elongato valde ramose, foliis Ian- 
ceolatis margine revolutis, nervo in pilum longum desinente, 
perichtttialibus vaginantibus, capsula cylindracea, operculo 
8ubuIato. 

\ T. pilifera^ Hooker^ Muse. Exot 1. 13. 

Barbula crinita, Sehultz^ in Nov. Act. Acad. C<es. v. 11. p. 226. t. 34'. 
f.34. 

Hab. Java ; whence it was received by Mr. Dickson. 

This has the habit of T. ruredis; and^ like T. revoluta and T, convohita, 
it is furnished with perichietial leaves^ differing from the rest in figure. 
Those of the stem are revolute at the margins^ as in T, revoluta, but they 
are moreover terminated by a hair-like extremity. 

II. Foliis uniformikus. 
♦ Foliis pUiferis* 
. 9. Tortula membranifblia^ caule brevi, foliis latak)vat]a 
membranaceis (albis) in pilum longum acuminatis, nervo su- 
peme valde incraasato (viridi) capaula oblooga, operculo roa» 
trato. 

T. membranJfolia, Hooker, Muse. Ej^t. t. 26. 
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. Biifaula membranilblia, Sdniltz, in Not. Aefc. Aead; Cft«.. v^Xh p» 

MS. t. 34. £. 3. « 

> Tottulft d^ronotcwy Brid. Sp. MttBC T. 1. p. 968* 

Barbula chloronotos, Schultz^ in Nov. Act Acad. Cos. v. 11*. p. 983» 
t. 34^ f. 30. 

Hab. Tenerifib, Dt, C. Schmidt. Eastern Pyrenees^ upon an ochra* 
oeou8 soil ; BrideL M* Palisot de Beauvois gave us^ specimens, marked 
as natiTe of the environs of Paris^ and which are considered by that au^ 
tbcHT as a variety of T. mnridis. 

A most carious and distinct species, which Schidtz suspects to be 
only a diseased qtate of some moss. It is surprising that he> who has 
given the figures both of the chhronotos of Bridel and of our membrom 
M^olia, should not be struck with thdr similarity. The specimens of P. 
de BeauTois exactly accord with ours. 

-; The Temarkable.thickening of the nerve is caused by a crowded masi 
oC granules (probably gemmc) whidi cover the nerve itaelf> and spread 
CfUt on each side of it, leaving a broad, white, transparent, and cellular 
margin, which, together with the hair-like points of the leaves, give tho 
whole plant a singularly hoary appearance. 

10. Tortula muralis^ caule breviusculo, foliis patentibus an- 
guste oblongis margiDibuB recurvatis nervo valido piluip sn- 
camiin lon^usculum formante, capsula oblongo^^yliiidraotoi 
operculo conico-acuminato. 

«• Foliis carinatis pOo longo albo. 

T. muralifi, Hedw. Sp. Muse. p. 123. Swartz, Muse. Suec.— Turn. 
Muse. Hib. p. 50. Sm. Fl. Brit. p. 1257. £ngL Bot. t. 903S. Hooker 
et Tayl. Muse. Brit. p. SO. 1. 12. Hobs. Muse Brit v. 2. Dmmnioi|d» 
Muse Scot n. 125. Dill. Muse t. 45. f. U. 

Bai'bula muralis, Mohr.— Moug. et Nestl. n. 127. Funck Deutschl. 
Moose, 1. 15. f. 11. Schultz, in Nov. Act Acad. Cies. r. 11. p. 221. t. 
54. f. 29. AB. • 

B. Vahliana Schultz, 1. c. p. 222. t 34. f. 31. 

fi. Folii6 planiusculis, vlx piliferis. 

T. muralis, ^. eestiva. Bridel, (v. Sm. Fl. Brit) 

Barbula estiva, Schultz, 1. c. p. 223. t 34. f. 32. Web. et Mohr. f% 
Cr. Germ. p. 207. 

B. cuneifolia, Funck Deutschl. Moos, t 15. f. 12. Schleich. FLex« 
sice 

Hab. Walls and stones, abundant throughout Europe. On trees. 
South America ; Dr. Gillte*. North America and in the Holy Land ; 
BrideL 

We can see no diflTerence whatever between tHe Barbula Vahliana of 
Bchultz and the present species; and with regard to the B. cestiva, it has 
long and justly be^ consideped by Sir J* E* SmiA aa a mere variety of 
T. muralis. Mr. Amott regards as synonyms to this plant, TortitlaU^ 
nuts of Sprengel ; T. pilosa and hercynica of Schroder ; T. amhigm of 
Rohling; and B, pilifera and hercynica of BrideL 

We have observed an anuulus in this species. 
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11. Tortula muraHs^ caule elongato, fobis ovato<ibloiigts 
carinatis patentUrecurvatis nargine recurvo,- nervo in piliMn 
longum desinente, capsula cylindrica erecta-cUrvata, operculo' 
sobulato peristomio usque ad medium tubiformis. 

«. Vulgaris ; foliis acutittsculis, pilo plerumgue hispidulo. 

^ T.hmilis> Elirh.-- «w. Muac SueC'— Torn. Miue. Hib. p. MO. Sn. Fl. 

Brit. p. 1254. Engl. Bot. t. S070. Hooker et TayLMusc Brit. p. 3i«^ 

u 18. Funck DeatsdiL Moob. t. 16. f. 3. Hobs* Muse, firit. v. .1. ' 

Drummond^ Muse. Scot n. 1S8. . > 

Syntricfeia ruralis, Brid.— Mohr.— Br. in Parry'iS Ist Voyage, App. p. 
cxeviii. Sehultz^ in Nov. Act. Acad. Cs8» y. 11. p* 999, t. 34. f. 3. 

Syntrichia Norvegica, Web. et Mohr. vx Arch. Naturg. t. 6. f. 1. 

Barbula mralis^ Hedw. 8p. Muse. p. 121. Moug. etNe8tl..Stup. Vog^; 
n,26. 

Bryum rurale, Linn. Sp. PL— Dill. Muse. t. 45. f. 12. . 

fi, Lievipila ; foliis obtusioribus medium wrsus c^ntractts, pilo plerumque 

f€BVi. » 

Syntrichia levipila Brid. Meth. Muso. p. 99* Schulta;^ in Nov. Act**. 
Acad. C»s. V. 11. p. 230. t. 34. f. 4. 
. Tortula Issvipila Schwaegr. Suppl. II. p. 6$. U 190. 

Hab. Roofs of houses/ especially such as are thatched with strkw i 
on walls and on the g^oiind^ throughout Europe. Sumniit of Mont Ce-*,. 
nis. Arctic and subarctic America ; Capt. Parry and Dr, Richardson.' 
Sandwich I8land3 and Java ; whence we received it by favour of Mr. 
Dickson, fi. Italy and Germany. 

This species may be reckoned among the largest of the genus ; we' 
have found individuals of it upon Craig Calliach^ in Breadalbane^ Scot- 
laiid, wluch measured seven or eight inches in length. These^ however^ 
were barren. The leaves vary somewhat in shape ; but we can by no 
means agree with Bridel and Schwaegrichen, in considering the T. lijevi" 
fiUa as a disjtin(;t species. In the habit there exists no difference, and oui^ 
specimens o^ it communicated by Pr. Schwa^richen are considerably^ 
larger than Schult^ has described them to be. 

Our friend Mr. tyeU, has found a state of this plant without fructifi- 
cation^ growing on ^e trunks of trees atRumsay, Hants, in which the 
nerves were gemmifet^ous, the gemmse clothing the upper side of the 
Aerve, near the middl^ of the leaf, of a roundish or oblong form, green, 
reticulated. The nerv^ is by no means so dilated as in the gemmiferous 
phxHs^xnf! Cfymnqstofnurkovatum. 

* * Foliis mucronatis. 
f PerUtovtio ultra medium tubiformi. 

12. Tortula mucronifbliaf caule longiusculo subramoso, 
fyVa» oblongis acutiuscuiis mucronatis suberecti^ carinatis pel- 
hicidts margine pauluium recurvata capsula cyiindracea, oper.^ 
culo conico-rostrato, peristomio medium tubiformi. 
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* «• Enrojpftft ; caulfi subramoMa, capsula recta. 

T. nmovomfolia^ Hedw. Sp. Muse. Schwaegr. Suppl. I. p. 136. t* 35. 
IJTahl. Lapp. p. 317. 

Syntrichia mucronifblia> Brld. Meth. Muse. p. 97. Scbultz^ in Not. 
Aet Acad. Catf. ▼. 11. p. SS8. t. 34. f. 2. Fnnck Deutschl. Moos. t. Iff. 
£8. ^ 

A* Arctica; eaude ramisftuiigitdisi capsula erccio^curvata, periihmio 
fire ad ajncem tubiformi albidi, 

Syntrichia mucronifolia^ Brown, in Parry's Ist Voyage, AppendiXi p. 
ecxcWii. 

* Tortola mucronifolia. Hooker, in Parry's Sd Yoy. App. ined. 

Hab. «. In Switzerland ; Schleicher. Austria; Gebbard. /i. Dis- 
coTered in the Arctic regions by the expedition iinder the command of 
Capt Parry. 

18. Tortula subulata, caule brevissimo, foliis erecto-paten*- 
tibus oblongo-lanceolatis apiculatis margine piano, capsula 
cylindrica erecto-curvata, operculo subulato, peristomio ad 
apicem fere tubiformi. 

«. FoUisftcuminatis, 

T. subulata, Uedw. Sp. Muse. p. 122, t. 87. Schwaegr. Suppl. I. p^ 
ISS, U 34. Sm. Engl. Bot. 1. 1101. Hooker et Tayl. Muse. Brit. p. 31. 
t. 12. , 

Barbula subulata, Brid. — ^Moug. et Nestl. Stirp. Vog. n. 126. 

Syntricbia subulate, Web. et Mohr, Tasch. p. 214. Schultz, in Nov. 
Act. Acad. Caes. v. 11 . p. 227. t. 34. f. 1. A. B. • 

fi, Foliis oblongis ohiusis (cum mucrone.J 

Hab. On the-ground, in aU parts, of Europe* ^. New Forest, Hamp- 
fhire; C. Lyell, Esq. 

14. Tortula hucostonuiy << caule subsimplici, foliis ovato-Ian* 
ceolatis mucronulatisintegerrimisi, capsula cylindraiSea erecta, 
operculo conico, perlstomii den tibus obliquis apice tortis.^ 

Barbula leucostoma. Brown, in Parry'a 1st Voy. App. p. cc;&cviiL . 

With this species, which Mr. Brown regards as intermediate between 
Barbula and Didymodont we are entirely unacquaintedr.> According to 
that author, it is about half an inch in height, the leaves with a revo« 
lute margin, and slightly twisted when dry. Peristome white, of 32 
teeth, approximated in pairs, and united for about their lower hidf into 
atttbe. 

f f Peristoma derMmsJere omnmo liberie. 

15. Tortula unguiculata, caule elongato ramoso, foliis ob- 

:e, Mr. Amott's anthority for adding Synfrkhia Hlpina of Bridel ; 
iultz for quoting Barhda macroearpa^ m syxumjmA to this spa- 
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Ibtago-laiiceolatis sUbcarinatis obtusis aptcalatis, margine sub- 
recurvo, capsula oblongo-ovata, operculo longe rostratOi 

T. unguicukta^ fiedw. St. Cr. ▼. 1. 1 93. (ic. bon8>) Moug. et N«ktl. 
8tirp. Vog. n. 1^7. Funck Deutscb. Moos. t. 15. f . 8. 

Barbula acuminata^ Hedw. Sp. Mnsc p. 117^ t. %&. f. 5—7. Schalu, 
in Not. Act Aead. Cces. ▼* 11. p. 809. t. 38. f. 9. 

Tortula mucronulata^ Swartz, Muso. Siiec p. 40. Turn. Muse. Hib. 
p. 47. Sm. FL Brit. p. 1250. Engl. Bot. t. 1299. 

T. aristata, Sm. FL Brit. p. 1261. Fngl. Bot. t. 2393. 

T. barbata, Sm. FL Brit< p. 1260. £ngL Bot. t. 2391. 

T. humilis^ Turn. Muse. Hib. p. 45. Sm. £ngL Bot. t. 1663. (noi 
Barbula humUifl of Hedw. and Schwaegr.) 

T. apiculata Hedw. Sp. Mum. p. 117. t. 26. f.' 1—4. Turn. Muse. 
Hib. p» 46. Sm. EngL Bot t 8494. Schultz, in Not. Act Acilid. Cea. 
V. ll.p. 202. t 33.f. 17. 

T. ericetonim^ Sm. FL Brit p. 1858. BiigL dot t 8495. 

Barbula cuspidata^ Schulta, L c p, 806. t 32. f. 14. A. and B. don^ 
gata« 

B. fastigiata, SchultB^ L c. p. 807. t 33. f. 15. 

B. microcarpa^ Schultz, L c p. 809. t 33. f. 18, 

B. agraria^ Schleicher Cat 

B. lanceolata, Hedw. Sp. Muse. p. 119. t Sf6. Schultz, L c. p. itS%» 
t 38. f. 10. • 

B. stricta, Hedw. Sp. Muse. p. 119. t 96. Schulta^ 1. e. p. 803. t SS. 
f. 11. Dill. Muse, t 48. f. 48-49. 

Hab. Banks and hedges throughodt Europe. 

Equally variable as^ or perhaps evtn; mare so» than T.faUax, We do 
not see how the B. ctujndata of SdKiltz differs from this. The B, fiuti- 
giata of the same writer, is.by himself pronounced to be very possiblj 
but a large variety of jB. cuspidata. His B. microcarpa he considers a» 
it were intermediate between B. apiculata .(Hedw.) and B. vnguzculafa^ 
Mr. Amotty upon the authority of authentic specimens, affirms that the 
B, iitt^ta of Bridel, B» gracilis, and B. amoena of S^umacher^^/. SaeiL 
are the same as B. unguiculata. * 

We have ihe^ T. apiculata fWttn Moh&nberg^ a*nd a piknt irom Ameri- ^ 
c!a sent by Sprengel, under the nanits of T. acuminata, which agreeing^ 
with the acuminata of Hedwig, we are ificUned to think that both of 
them are the same vrith 7*. ungmaUatOk 

16. Tortula Funckiana^ << caule graeilt sttbramoso^ foIii»' 
ovato-lanoeoiatki concavis margine plants erecto-patulis, theca 
oblonga arcnata, opercula subulato.^ Schvkz. 

Barbula Funekuina^ Schultz, in Nov. Act Acad. C«8. t. II. p. 818. t. 
33. f. 26. 
BUb. OntheAlpsof Salzbtirg; Funck. 
We have not seen specimens of this moss; but there seentufYeason to 

* We have also quoted, on Mr. Amott^s authority, BarhiUa lanceokOa and M* 
iifkta of Hedwigy whose figures sufficiently accord with our species. 
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nmrlj iiUied to T. unguiadaia* 

.' 17* Tortula casypUasa^ ^< caule brevisamo subramoso, foliis 
lineari-oblongis mucronatis erectuificulU^ iheca cylindri€a,r 
operculo mediocri*^ Schwaegr. 

JB^bnU cmpitiMa^ Sehwa^. Suppl. II. p. 1521. t. SI. tSdnto, in- 
Not. Act. Acad. Css. ▼. 11. p. SOl. t. 33. f. 7. 

Hab. Pennsylyania ; MOhlenberg. 

We do not possess authentic spedmens of this plant ; but in Mr. Dick* 
turn's 9erharittni^ we have seen individuals which agree entirely with the 
figure and descripfloii given by Schwaegrichen^ and from wfaieh we con-* 
dude it to be a distinct species. The leaves are longer than those of T*- 
MteUata, anil in shape they are more similar to those of T. pelhteida, but 
they are plane^ decidedly mucronate^ and less pelludd than those of the 
latter species. 

^18. Tortula peUuciday caule brevi, foliis Iineari-lanceolatis 
concavis erecto-patentibus reticulato-pellucidis basi albis, apice 
obtunuseulis mucroimlatis nerVo cEasso, eapaula cylindracea 
operculo longe rostrato. Tab. XII. 

JBryum acuminatum^ Sw. Prodr. p. 139. (not Barbula acuminata, 
Hedw.) 

.Barbula agraria» /S. acominata, Brid. et Schultz. 

Hab. Jamaica, (received from Dr. 8wartz ; and from Dr. t9chwae« 
grichen, under the name o£ Barbula acumtnatu.) 

The texture of the leaves is very thin and delicate, much Kke diat of 
T. cuneifolia. 8wartz> inhi^ Flora Indica Occidentalis, p. 1764, (note,) 
has considered this to be a variety of Tortula agraria ; but it is unquea* 
tionably a very distinct species, and that excellent author has noticed 
the principal difference. Following Swartz, Bridel makes it a variety of 
lus Barbula agraria ; but he has erred in saying that its leaves have the 
margins reflexed. Swartz's term is i7ifl6xed. Schultz likewise adopts 
the same arrangement. 

19. Tortula steUaiaj caule brevissimo csespitoso, foliis ob-* 
longo-ovatia ovatisve rigidiusculis concaviuscults subopacis, 
acutia mucronulatisy nenro valido fuscescente percursis. 

T. stellata, fifm, Fl. Brit. p. 1S54. BngL Bot. t «384. Hooker and- 
TayL Muse Brit p. 3«. 1. 1% 
. Brynm steDatum, Dicks. Crypt. Fasc. «. ezdnding the synonyAi. 

Barbula agraria, Hedw. St. Or. v. 3. t. 6. Schwa^. Suppl. v. 1. p. 
1^. Schultz, in Nov. Act Acad. Caes. v. U. p. 190. t 38. f. 4- 

B. domestica, Beichard MSS. Brid.— Schultz, 1. c p. 200. t. 32. f. 5. 

Hab. Scotland, according io Mr. Dickson, from i^hom we have re** 

cavedsp^^pjyensofit, Jamaica, Swartz. Domingo and Guadaloupe, 

ZT^^' *^^ Schultz. Bt Vincents and Island of Grenada, Rev. L. 
Goildiiigv 
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Allied to T. humijis, bul with «horter/ more rigid and less opaque 
iemroL Mi. Ditkwon'a name has tfaexviority^ and the plant to which lie 
implied the appeUation/ is undoubtedly the same as B. agraria of Hed-* 
srig. We have received B. domestica from Reichard himself^ and fin^ 
it io be in no reflect different from T.3/«Z^aia. ^ 

SO. Tortula cunej^Ha^ caule subnullo, foliis lati&sime obo^ 
vatis concaviuscuiis pellucidis, nerVo ia inucronem longiuscu« 
lam excurrente, capsula oblooga, operculo brevirostrato (pe- 
ristomii ciliis basi unit'iis.) 

T. cuneifolia» Roth. FL Germ.— Turn. Muse. Hib. p. 51. Sm. Fl« 
Brit p. 1257. Engl. Bot. t. 1510. Hooker et Tayl. Muse. Brit. p. 39. t- 
12. et 2. compartment 1. f . 2. 

Bryum cuneifolium^ Dicks. St. Crypt, fasc. S. ' 

- Barbula Dicksoniana, Schidtz^ in Nov. Act. Acad. Ces. v. 11. p. 224. 
t. 34. f. 33. Dill. Muse. t. 45. f. 15. 

Hab. Banks and fields in the south and east of England. Canary 
Isles; Dr. C. Schmidt. Pyrenees; Professor De CandoUe. 
. Foreign autlutt^ seem to have no knowledge -of this plants which is one 
pf the most distinct species in the genus. Bridel appears^ by his refa^ 
rehce to Dillenius^ to have called it Barbula mvika. 

21. Tortula in Jica, caule breviusculo subramoso, foliis lm« 
eari-obloDgis erectis subapiculatis siccitate cnspatis, cap&ula 
oblonga, operculo acuminato. 
. T. Indies^ Hooker^ Muse. Exot. 1. 135. 

Trichostomum indicum^ Willd. in Bot. Mag. v. 4. p. 7. t. 1. (fid« 
^chwa^.) Schwaegr. Suppl. I. p. 5^42. t. 3(i. 

Hab. .In the East Indies; Bottler. On the walls of. the Bot4ni« 
garden at Calcutta in the East Indies; Dr. Wallich. 

Our reasons for referring this moss to the genus Tortula, are stated in 
the work quoted above. Other authors appear to be Ignorant of the na- 
ture of its perfect peristome. ■ • : s . 
, 2^. Tortula recurvata, caule subnuUo, foliis e^eeto^pat^nt 
tibus lanceojatis acutis marginibus superne recurvis, pervo 
crasso in mucronem brevem excurrente, seta eloogatai. capsula 
cjlindracea, operculo breviusculo conico-cyltndraceo. 

T. reeurvata^ Hooker^ Muse. Exot. t. ISO. 

Barbula recurvata, Schultsj, in Npv. Act. Acad. C«s. v. Jl. p, 216. %, 
33. f. 24. 

Hab. Cape of Good Hope, in Rogeveld, between Jackals Fonteyft; 
and Kuylenberg, on the ground ; W. J. Burchell, Esq. 

23. Tovtvla Jlavescens, caule elongato ramoso, foliis erectis 
siccitate tortilibus e basi ovatis apice acuminatis apiculatis io* 
feme margine recurvo, capsula cylindracca, operculo subulatp 
capsulam sequante. Tab. XIL .. 
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Hab. On a clayey Boa. Nepaul; Dr. Wdlidi. 

Somewhat membUng T.fattax in habit; tat with the kaTesmudi 
ina|:e pcmninated, erect when moist, and crisped when dry. If seen nn« 
der the high power of a microscope, the margins of the leaves, and hgdc 
of the nerre, appear minutely jag^ or denticulate. The whole is of a 
yellowish tint. 

(FoUis exade Unearibua subapiculatis.) 

24. Tortula angustifijlia, caule elongato subramoso, foUis li- 
nearibus carinatis acutis subapiculatis rigidiusculis siccitate 
tortilibus, capsu}^ cylindrac<^ ppercub longi-rostrato. Tab. 

xii. 

Has. Nepaul; Dr.Wallich. 

Allied on the one hand to T. linearis^ on the other to T. iartu^sa ; dif- 
fering from the former in its elongated stems, and carinated, scarcely 
mucronated, leaves ; firom the latter in its much smaller sizc^ and neyer 
undulated leaves. 

25. Tortula linearis^ caule subnuUo, foliis linearibus acu- 
tis plaqiusculis submucronulatis nervp crasso, capsula anguste 
cjlindfica, operculo subulato capsula dimidiq breviore. 

T. lij{earis, Sv. Fl. Ind* Occ. v. 3. p. 1765. 

Barbula linearis, Schwaegr. Suppl. v. 1. p. lid. t. SO. Schultz, in 
Nov. Act. Acad. Caes. v. 11. p. 200. t. 32. f. 6. 

Hab. Dry calcareous places in the West Indies ; Swartz. Rio Jan^ 
eiro, according to Mr. Aniott. 

Well distinguished by its exceedingly short stems, and its narrow, long^ 
and exactly liikear leaves, which are scarcely crisped when dry. 

• ♦ ♦ f(diis rnuticis. 

+ Fidiis atcdtate tortilibua. 

26. Tortula tortuosa, caule elongato ramoso, foliis patenti- 
bus lineari-subuiatis carinatis undulatis siccitate crispatis, cap- 
sula cylindracea, operculo longirostrato. 

T. tortuosa, Hedw.'Sp. Muse p. 194. Turn. Muse Hib. p. 52. Sm. 
fl. Brit. p. 1258. £ngL Bot t. 1708. Hooker et TayL ^usc. Brit ^ 
S2. 1. 12. Hobs. Muse Brit. y. 2. n. U- Dx^mipond, Muse. S»cot. n. 19. 

5^bula tortuosa, Schwa^. S^xppL p. 129. t. 33. Moug. et Nestl. 
Stirp. \rog. n. 314. Funck Deutsch. Moos. t. IS. n. 9. Schultz, i|i 
Jgcr. Act Aqid. Cp. y. 11. p. 919. t 34. f. sp;. 

Bryum tortuosuip, ljinn.-^DiU. Muse, t 40. f . 4Q. 

Hab. Rocks, especially on a calcareous soil; £urope i^nd America. 

Stems lonjg, and clothed with' leaves, which are the longest, and, whep 
dry, the most twisted of those of any species in the genus ; their mar« 
gins, too, are singularly undulated. 

S7. Tortula incUnata, caule breviusculo ramoso, foliis 
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erediuBculis linearibus (basi latioribuB) earinatis subunduIatU 
medtat^ criqaatts, capsula oblong(M;ylin4pacea subourvata, 
operculo longirostrato. 

T. indinata Hedw. fil. «pud Web. et Mohr. Beitr. y. 1« p. 123. t. $. 
Barbuk in^Q^ta Schwa^r. Suppl. p. 131. t. 33. Fanck 'Deutsche 
Moos. 1. 15. f. 10. Schttltz in Not. Act Acad. Cc^. t. 11, p. 818. 1 33. 

/3 Captula.longiore gradliore^ 

Hab. Alps of Germany and Switzerland. /3. Cape of Good Hope 
A. MenzieSf Esq* 

Undoubtedly very doMt allied to T. tariuosa, but differing in its much 
shorter^ and, when moist, more ereQt leaves, apd the more carved cap^ 
flule. 

The var. /S. foand by Mr. Menaies at the Cape of Good Hope, oply 
ieeip^ to vary in having a longer and slenderer capsol^. 

•f-f Foliis subcrispatis vel sirictis, 

28. Tortula robusta^ caule elongato-ramoso, foliis patento- 
r^urvatis.flaccidis late lanceplatis sublonge acuminatis cari* 
natis, margine piano paululum tindulato, capsula cylindracea.. 
Tab. XII. 

Ha|i. Received fjrom Mr. Dickson, but without any station being 
named. 

This is the stoutest in its mode of growth of all the species ; it ia 
about two inches long, branched, clothed with long, subsquarrose^ 
recurved and singularly sharply acumini^ted leavesj^ of a browA colour. 
The operculum and entire peristome have i^ot b^n s^n b;f us; but the 
plant has much the habit of T. ruraUs* 

29. Tortula serrulata, caule elongato subramoso, foliis Ian- 
ceolatis earinatis acuminatis apice serrulatis margine piano, 
nervo valido, capsula cylindracea inclioata. Tab. XII. 

Hab. Terra d^ Fuego, Received fxou^ Jf£r» Dickson. 

The only species which we know, possessing lei^ves with a decided 
s^rrature. Their oplour is a fine Qrange-lHX>wn, when seen under the 
qaicroscope ; the seta and capsule brown ; the peristoma much twisted^ 
and united at the base into' a tubiform membrane. 

80. TortuIa,/Si22Ar, caule elongato ramoso, foliis lanceolak > 
tis acumini^tia ^rinatis patentibus vel recurvis mar^nibus re-; 
flexis, capsula bblonga, operpulo longe rostrato. 

«. caule subundaliffiliis stocitaie recurvis. 

T. faUax. Swartz Muse. Suec p. 40. Turn. Muse, Hib. p. 48. Sm, 
Engl. Bot t. 1708. Hooker et TayL Muse Brit, p. 39- t. !^' QotHh 
Muse. Brit v. 2, n. 18. Drummond, Muse Scot. n. SO. 
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!■ AAeim fiiHaK. Hedw. St Cr. v« U t «4. Mong* eA NtstL .&!»{» 
yog.. V, 7^ h. .715. Fmu^ Deutsch. Moos. 1. 15, f. 5. Schiiltz in Not* 
Act. Acad. Cffi«. v. 11. p. 211. t. 33. f. 21. A. 

T. imberbis. Sm. Fl. Brit. p. 1261. Engl. Bot. t. 2329. 

H", unguicidata Turn. Muse. Hib. p. 47. Sm. Fl. Brit. p. 1251. 
£ngi. Bot 1 2316. (not of Hedw.) Dill. Muse, t 48. f. 4^.^47. 

^. CauleM-'triuneiiUiffoHUpatentibus longioribust 

Barbula linoides Brid. Meth. Muse. p. 90. (not Tortula linoides EngL 
Bot) Bryum linoides Dicks. Crypt. Fasc. 3. p. 8. t 8. f. 3. 

y, Caule semipoUieari, seta elongata* 

Barbula breyicaulis Schwaegr. Suppl. v. 1. p. 126. t 32. 
* Hab. Clay-banks and fields^ common ; Europe. /3. In very wet si- 
tuations. Ireland, Dr. Taylor. Yorkshire, Mr. Backhouse. ^. Swit- 
zerland, Sdileicher. Dutchy of Mecklenberg, Scbultz. 

An exceedingly variable plant, of which many species have been made. 
Mr. Amott, who,* with great patienee has invest^ated the mosses of Bri- 
del, enumerates the followmgas varieties of T.faUagc. Bar hula flavescens, 
reflexa, Atlanticd, Tumeri and Saussuriana. Schultz farther refers to 
thtiisame spedea, Tortula Atlantica and refiexa, and Barbula orietUalis 
^Brldel; and J^ori^/^ n«rvo«a of Blandow. 

We scarcely know to what the varieties 0. and 7. of Schultz properly 
belong ; like our var^ /3. of T. gracilis, they appear to be intermediate 
between T. gracilis and T.fallax, and we are much indioed to think 
tJuLt iU BUght with i^priety come under the latter and older species. 

Upou the authority of original specimens, Schultz considers Barbula 
onentoUi of Bridelaa a variety of T.fallax, having the leaves more slen* 
4er, straight, and erecto^patept 

. 31. Tortula graaiisy caule elohgato subramoso, foliis Ian- 
ceolato-acuminatis erectis rigidis siccitate strictissimis mar- 
ine recurvatOy capsule oblongo-ovata, operculo rostrato bre- 

vjusculo. 

« ■ 

Barbula gracilis Schwaegr. Suppl. p. 12^. t 34. Schultz in Noy. Act^ 
Acad. C«s. V. II. p..lj&8. t 32. f. 3. 
, fij,. Firidis, caulibus foliisque sublatioribns paululum patcntibus. 

T. brevifolia Sm. Fl. Brit p. 1259. Eng. Bot t. 2463. 

Hab. Sandy soil, near Bex, Switzerland, Schleicher. Near Deux 
Fonts, Bruch. jS. Near Cork, Mr. Drummond. Yorkshire, Dr. Rich- 
ardson. Durham and Northumberland, Mr. Winch. Scotland, Mr. 
Dickson and Mr. Drummond. 

. Very clo80ly allied to Tf alias:, but a smaller, slenderer plant; its leaves 
far more rigid^ more erect and very strait, when dry quite appressed to 
the stem. Colour brownish in « ; green in ^. which latter appearance 
js so like T.fallax, that we have hesitated to which of the two species 
to refer it Mr. Amott, indeed, pronounces that T. gracilis is not dis- 
tinct &om Tifallax ; and, mcn:eover, observes that it is not uncommou 
|n Scotland. - .. , . ... 
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.' 9SL ToriuIaj)62ti(Iafa,cauIe elongate ramiftdenBe eMqpifXMo, 
fbliis subpatentibus lanceolatis acutis planiusculis mai^ilibiuir 
planis, capsula cjlindracea, operculo Ipnge aubulato. 

Barbuk PaJudosa, Schwaegr. SuppL I. p. 12^ t» 50. Schults in Nov. 
Act. Acad. Ctes. v. 11. p. 81 0« t. 33. f. 19. Funck DeiiUcb* Moos.> 
li.f. 4. 

B. crocea. Web. et Mohr Crypt. Germ. p. 481, 

Hab. Wet places on the ground^ in Switzerland, Camiolay and Gar* 
many. 

This appears to be a very well defined spedes, not yet found in Bri- 
tain; approaching however nearest to faUax of any hitherto described 
Tortula. Its leayes however are of a softer texture, their margins never, 
patent, and it has a much denser mode of growth. Colour rather deep 
yellow green. 

33. Tortula AustrdUmoey caule breviiuculo vix ramoao,. 
foliis lineari-lanceolatis carinatis acutissimis patentibuB sioci- 
tate tortilibus, capsula ovato-cylindracea, operculo breviroa- 
trato. Tab. XII. 

Hab. King' George's Sound, New Holland. A. Menzies Esq. 1791. 

Stems nearly half an inch high, with the leaves distantly placed at 
the base, but more crowded above. Habit not unlike that of Didf^msh* 
don purpureum, but assuredly belonging to the genus Tortula, vd^ the 
dliae united at the base into a membrane. Colour reddish. 

34. Tortula humilisy caule perbrevi, foliis lineari-oblong^ 
obiusiusculis opacis undulatis basi pellucidis, capeula oblon* 
ga, operculo longe rostrato. 

Barbula humUiiu Hedw. Sp. Muse. p. 116. t. 25. f. 1. 4. DilL Muse, 
p. 389. t. 49. f. S6. 

Hab. Pennsylvania, whence our specimens were sent to Dr. Swartz, 
by Mublenberg. — In the highlands of New York, and upon rotten log^ 
in Cedar Swamps : Dr. Torrey. 

Certainly distinct from T, ungutculata, and from what has been cs^lU 
ed T* humilis in £urope. The peculiarities of the present species con- 
sist in its longer, not apiculated, leaves, which are of a flaccid texture, 
and dull green colour, waved, pellucid at the base, and furnished with a 
strong yellowish nerve. 

85. Tortula? Sprengelitf "caule simplici geniculato, foliis 
lingulatis acutis subtortilibus^ capsula teretiuscula, opercu« 
lo longerostri.*' Schwaegr. 

Barbula Sprengelii, Schwaegr. Suppl. II. p. 64. t. 119. 
'Hab. Hispaniola (Bprengel). 

This plant, of which we have never seen specimens, is figured by 
SchWaegrichen with a peristome unUke that of any knowii Tortula, and 
^Xf Arnott informs ua that it is an undoubted Wehsia. 
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95. Tortulacurto, *<caule brevi Nbplici, foliis lanbeolato- 
■nbulatis rigidis caule adpresMS, theca brevi cylindrica, op* 
erculo conico subulato reoto.^ SchuUz. 

T. curta^ Sw. Mttsc. Suec. p. 41. 

Barbuk cnrta. Hedw. St. Cr. v. 3. p. 75. t 51. Schnltz^in Nor. AcU 
Acad. Ces. y. U. p« 199. t. 39. f. S. 

Deamatodpn curtug Brid- Metbi 

Hab. Sandy plains^ Sweden. 

We have never had the opportunity o>f examining authentic specimens 
of this moss. The peristome^ as figured by Hedwig^ bears Jhtle or no 
similarity to that of Tortula. Bridei constitutes of lliis plant^ together 
with Dicranum hOifbliutn, the genus Detmatodun, Mr. Amott says that 
Barbula curia is certainly a DtdyijuxUn, ranking between JD. teuue and 
2>. tortile; and that more tlian one species of that genus have the teeth 
slightly united at the base. 

87. Tortula parvula^ caule brevissimoj^ foliis paucis paten- 
tibus anguste OYaiis concavis acutiusculis marginibus apice in- 
curyis, seta brevi, capsula oblongo-ovata, operculo breviros-, 
trato, Tab. XII. 

Hab. Cape of Good Hope^ A. Menzles, Esq. 1791. 

We know of no species that comes near this :— at first sight it has th^ 
general aspect of T. rigida or enervis, and is of the same lurid colour; 
but its leaves are by no means of that thick and rigid texture^ and it is at 
the upper part alone that the inflexion of their margins takes place. 

It is the smallest species of ToriMla which we know of^ the whole plantj 
including the seta^ being scarcely more than hfdf |tn indi in height. 



Art. XiV— contributions TO POPULAR SCIENCE. 

No. IL On a Method of Reading the IncriptwM on Coin* 
and Medals in the DdrJcy xvith Remarks on the Radiation 
ofMetdUic Surface^, 

Amono thenumerous experiments of a striking and popular 
nature, with which sciepce astonishes, and sometimes even 
strikes terror iqto the ignorant, there is perhaps none more 
calculated to produce this eflfect than the one which forms the 
subject of the present articlei while it possesses at the same 
lime the higher advantage of presenting to us some scientific 
facts, which. we believe have not hitherto been observed. 

It has IbuSfg been known that blade surfaces radiate heat, or 
throw it off mcMFe cofHously than white surfaces s and that the 
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same dHFevenee takes place between rough and pMshed surfo- 
ees; those which are rough producing the same effect as thos* 
which are black ; but in so far as we learn, no experiment 
has been made to prove, that the same results take place with 
radiant light ; that is, that when bodies are heated to such « 
degree as to radiate lights those which have black or rough 
surfaces discharge the light more copiously than those which 
are white or polished. 

This result respecting radiant light might no doubt have 
been inferred from the experiments on the radiation <^ heat» 
if these two substances had been previously found to oomp<irt 
themselves in a similar manner when thrown off by bodies, or 
reflected from their surfaces. But this has n^ver been esta- 
blished; and therefore such an inference would have been 
premature in the present state of our knowledge. If we con* 
iide in experiments already made, indeed, we should be dis- 
posed to conclude, that light and heat do not follow the same 
laws, at least in their iisflexion from bodies. Brass, for ex- 
ample, is said by Mr. Leslie to have a reflective power for 
lieat of 100% while silver has only a reflective power of OO** ; 
but we know for certain, that silver reflects light much 
more copiously than brass. Notwithstanding this apparent 
discrepancy, we would rather question the accuracy of the 
experiment, than the truth of a law which has been long con- 
sidered as general. 

During the experiments on the revival of the inscription 
on coins by unequal oxidation, which we have described in 
our last Number, we had occasion to expose to a high degree 
of heat a coin, on which the inscription had been rendered 
black by oxidation. Upon taking the coin, while in a state 
of bright red heat, into a dark room, we were surprised to 
observe that the letters of the inscription were more luminoua 
than the rest of the coin, in consequence of their oxidated 
sur&ce i^idiating the red light more copiously than the other 
parts. Though the effect was not in this case sufficiently 
striking to enable me to read the inscription, yet it occurred tp 
pe, that if by the action of an acid, or any mechanical means» 
the general surface <^ the coin should be made roughs or have 
its polish removed, while the raised points which, ^constituted! 
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ihe interiptioD and the figure were polished, an effect oppo«> 
«te to that in the preceditig experiment should be ph>duced 
I accordingly took a French shilling ot Louis XV. and bav» 
ing roughened the depressed parts of the surface, and height- 
ened the polish of the inscription, &c. I placed it upon a red 
Jiot mass of iron, and removed it ^nto a dark room. When 
Ihe shyiing began to radiate light, the inscription, Bensdic^ 
TUM Sit Nomek Dei, appeared in obscure letters, while the 
ground on which they stood shOne with a brilliant light. By 
polishing the depressed parts of the surface, and rough^tiing 
the letters, I obtained, as might have been expected, the opi- 
pofflte effect, the inscription being now legible, from its throw- 
ing off more light than the surrounding surface. 
. In order to perform this experiment with most success, it 
is desirable to conceal from the observer's eye the mass of red 
hoi iron on which the coin is placed, both for the purpose of 
rendering the eye fitter for observing the effect, and of re^ 
moving all doubt that the inscription is really read in the 
Mdark ; that Is, without the light of any other body either du 
red or reflected falling upon it. 

The most striking form in which this experiment can be exhi^ 
bited, is to use a coin from which the inscription has either been 
wholly obliterated, or obliterated in such a degree as to be no 
longer legible. When such a coin is laid upon the red hot 
iron, the letters and figure become oxidated, as formerly d&r 
acribed ; and the black or brown film of oxide which is found 
upon them radiating more powerfully than the rest of the 
coin, the letters will shine more brilliantly than the other parts> 
land may be read to the great surprise of the observer, who 
had examined the blank surface of the coin before it bad been 
placed upon the iron. His surprise will not be diminished, 
when he observes that the letters which he saw more lumir 
nous than the rest are now covered with a black film of oxide. 
As the different radiating powers of parts of the sajsie sur« 
face, can neither be seen by the eye nor indicated by apy in- 
fitrument, when the geiieral temperature is below that of red 
heat, the principle of the preceding experiment . may be em- 
ploy^^d to determine the relative powers of radiatio|i possessed 
by different metals. Although tjie radiating powers, for ex: 
ample, of goldy stiver ^ coppify and tin plate, are, according 
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are persuaded that the preceding method will afford ocular 
demonstration of the incorrectness of this result, when these 
bodies are submitted to the 4?xperiment under the same cnr* 
cumstances of magnitude, thickness, and polish, in so far,as 
this can be done. This opinion' is not hazarded on an idle 
conjecture, but is founded on very unequivocal experiments 
pn the reflective powers of these metals for light, which difiei^ 
in a very considerable degree, and which in general have 1^ 
fixed relation to their radiating powers. , 

, In the case of pure silver, which has been ground and p^-. 
lished, the reflective power exceeds that of all otKer metala 
that we have tried ; and we cannot, suppose it a matter of 
^oubt, that the radiating, power of silver is much . less than. 
Ijhat of gold or copper, and inferior to th^t of tin plate. . 
. Among the other laws of radiation, ,it has been announced 
. that the thinnest co^t of a metallic body produces as great pm 
effect a& the thickest. This law is by no means improbable,, 
but it requires to be confirmed, by nicer methods than those. 
by which it was obtained ; and we are not aware that a more 
correct onq cun be found than the process which has been 
mentioned. / ^ 

In the' experiment with the coin, where the different parts^ 
radiate different degrees of light, the efl'ect does not show it- 
self till the heat has risen to a particular degree of intensity. 
As this point may vary with different metals, and with the 
different states or conditions of the two radiating surfaces, 
might it not be employed with success for pyrometrical pur- 
poses, when the temperature to be measured exceeds that of 
red heat?< A series of well-devised and nicely conducted ex-, 
periments on' this subject, would lead to very interesting re- 
suits, even if they should not afford data for the construction 
of a new pyrometer. 

There are many other useful purposes in the arts, as well 
as in the sciences, to which we conceive the preceding results 
may be applicable ; but as the discussion of them would not be. 
appropriate in a popular article like the present, we shall re*, 
sume the subject on some future occasion. 

. / :.,■.■: ,„xB') ... 
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Aet. JLV^^^Remarks suggested hy the Resemblance tuhkh 
ceriain ancient Stone Jxesjbund in Orkney and Shetland 
bear to those which have beenjimnd near the Humbef, By 
Samusl Hibbert, M. D. F. R« S. E. and Secretary to the 
Society of Scottish Antiquaries, &c. Communicated by 
the Author. 

The weapons which form the subject of the present short 
memoir have long been improperly described under the name 
of Celts. The origin of this appellation, so gratuitously as. 
signed to them by antiquaries, is easily explained. All 
luitions that spoke such dialects as the English, the Scotcfaf 
the German, or the Norwegian, as well as those tribes of 
j^ple whose language was Welsh, Gaelic, or Aml(H*ieaii» 
were alike supposed to be the same ancient races of Europe^ 
to whom Roman historians have given the name of Celta:. 
No wonder, then, that to all implements of war, indicative of 
the earliest state of manners in Europe, the same common 
nam^ of CeUs should, with little discrimination, have been 
applied ; but the reason why the appellation still continues ta 
be retained by antiquaries is not so obvious. Dr. Percy, in' 
the valuable historical essay prefixed to his translation of 
Mallet^s Northern Antiquities, was the first to* successfully 
point out the impropriety of assigning to Scandinavian, Saxon,' 
Anglo-Saxon, German, or any other northern nations speak- 
ing dialects of one common language so widely difi^ering from 
the Welsh or Gaelic tongue, any other name than that of 
Teutonic. But, notwithstanding this important distinction, 
the correctness of which every one has admitted, antiquaries, 
with a strange inconsistency, have not only continued to give 
to every rude warlike implement which may be found the 
name of Celt, heedless whether it might be really Teu- 
tonic or not, but have even forced the false appellations 
which they have adopted into their speculations. Thus, the 
learned author of Caledonia, proceeding upon the incorrect 
notion, that stone axes are the unequivocal relics which Celtic 
tribes left behind them when they evacuated the Orkney 
Islands, argues that a Celtic race never dwelt. in Shetland, 
because sVd^ne axes are not there to be found ; nay, he" even 
forces the assumed Celtic origin of these relics into the long- 
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a>nte8ted Pictish question. We shall now, however, consider 
what may be the real state of the argument. 

Fvrati then, it must be admitted, from historical evidence^ 
that there is no proof that any Celtic tribes ever inhabited 
Shetland. AH northern annals prove that this country^ in 
its earliest known state, was the haunt or refuge of the Vikin- 
gr or Sea-kings, and that, sailing from such obscure lurking, 
places, they made various piratical descents upon the shores 
of Britain, France, and other fertile districts of Europe. 
^ Secondly fin contradiction to the supposition of Mr. Chalmers, 
who must have been strangely misinformed on the subject, 
stone axes are very abundantly found in Shetland. Hence, 
these, weapons must be Teutonic, and they must have been 
used either by Saxon or Scandinavian rovers, or perhaps by 
both of these tribes, there being originally little distinction 
between them. The real question, then, to be decided is, 
irere such ancient stone axes as are found in the British 
islands ever used by Celtic as well as Teutonic tribes.'^ On 
this point I think it may be shown, that military weapons of 
copper (to which likewise the name of Celte is applied) are 
most abundantly found in proper Celtic provinces. But thq 
subject is well worth a farther investigation. , 

Yet if any doubt can still exist that stone axes were really 
either Scandinavian or Saxon implements of war, it is removed 
by an extract from an ancient Teutonic romance of the eighth 
century, to be found in Eccard^s Commentaries ^^ de Rebus 
Franciae Orientalis.^ This has been reprinted in an in* 
teresting.work on Northern Antiquities, edited by Mr. Ja* 
mieson and Mr. Weber. The passage to which I allude is 
thus translated : <^ Then they first let ashen spears fly with 
rapid force, that they stuck in the shield^. Then they 
thrust together resounding stone axes.^V The expressioi^ 
etone axes is in the original Staimbori^ — ^a term compounded 
of such words, of later orthography as siein^ a stone, and 
harte^ an axe.. Hence I have had no hesitation in giving to 
stone axes the only name by which we find them to be record* 
edf.mLtnely Steii^aries or Staimboris. 
. There are, however, different forms of steinbai:tes. Qn^ 
found in England, and described by Whittaker, in iys History 
of Manchester, materially differs from those .which form the 
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suligect of the present paper. The blade of Whittaker\i 
stone axe contains an orifice calculated to admit within it li 
-wooden haft, but there is no orifice displayed by the blade 
of the Shetland Steinbarte ; on the contrary, it is itself pass- 
ed through the aperture of a handle, for which its- tapering 
extremity is adapted. The next question then is, did each 
dHFerent early tribe of Europe use some peculiar shape of a 
stone-axe, so as, in fact, to form a mark of distinction among 
Teutonic warriors ? I am inclined to believe that this was th^ 
ciise, for the following reason : That in Orkney and Shetland^ 
the stone-axes peculiar to these provinces have an uniform 
character. As these, therefore, were islands frequented by 
Scandinavian and Saxon pirates, I have considered t^at, in 
whatever country of Europe weapons similar to them might 
be found, a visitation from the Vikingr, or Sea-kings of the 
north, is strongly indicated. 

Entertaining this view, it has often struck me, that stein-' 
bartes possessing this particular shape ought to be found in 
England, to the fertile coasts of which country the barks of 
the Northmen were not unfrequently steered. Thus Tor- 
ftens remarks of Eric, who lived about the eighth or ninth 
century, <^ Hie auctus Hiberniam et inde Bretlendiam seu 
Cornaviam diripuit, roox successu audacior austrum versus 
trajiciens, Angliam depopulatus est.'' I could quote numerous 
other instances of similar descents on the English shores. The 
last summer, however, I was agreeably surprised, while mak- 
ing a geological excursion to that part of Lincolnshire which 
lies hear the confluence of the Trent and the Ouse, to 
team that stone-axes of precisely the same shape which I had 
been accustomed to see in Shetland, had been found in seve- 
ral places in that vicinity. This spot, in fact, would, of all 
6thers, present a desirable landing place for pirates, as ii 
commands two distinct tracts of country, divided from Wli 
other by an unfordable river, but each of which would b^ 
assailable by means of sailing vessels. The Humber was 
likewise the boundary of the kingdoms of Myrcia and 
Northumberland, which certainly owed their origin to north- 
fern rovers. 

But 1r J^bte not continue my speculations any farther on 
the ctreumstance of steinbartes being found at Orkney 'and 
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Shetland as well as near the Humber; being too well aware 
of the danger of falling into that sort of antiquarian reason- 
ing which has been employed by much graver men than 
honest Fluellin,— that « there is a river at Macedon, and 
a river at Monmouth, and that there are salmons in both.^ 

I must, however, remark, that a classification of the vari- 
ous stone axes found in Britain, with a statement of the dis- 
tinct forms, the particular places in which they have been 
discovered, and the relics of antiquity found near them, 
would throw no inconsiderable light on the early annals of 
our country. 

^,j% The Orkney and Shetland steinbarte alluded to in 
the foregoing memoir is represented in Plate IX. Fig. 3. Stone 
blades of this kind are found from four to ten inches in length ; 
their breadth proportionally differing. When the blade of 
the steinbarte was used^ its blunt tapering extremity may be 
supposed to have been introduced within the perforation made 
into some wooden or bone haft, and afterwards secured by 
overlapping cords, formed of thongs of leather, or of the en- 
trails of some animal ; twine of hemp not being then in use. 
This complete state of , the Orkney and Shetland steinbarte 
I have accordingly endeavoured to represent in the en- 
graving. 

It has been remarked, that some stone axes of the same 
form have been, at different times, found near the Humber. 
One of these was presented to me when I visited Barton. 
Strather, in Lincolnshire, in the course of the last summer 
I have also seen a steinbarte of this kind found in another 
district of England, viz. in Warwickshire. 



Aet. XVI. — Description of an improved Hair Hygrometer. ^ 
By M. Babin£T. 

As the hair hygrometer of M. de Saussure has been almost 
invariably used by the continental philosophers as the most 
accurate instrument for measuring the moisture of the air, 
any real improvement upon it will be regarded by the expe- 
VOL. I. NO. II. OCT. 1884. y 



SIO Babinet's Ikscriptiofh of' a New Hygrometer^ 

rimental philosopher, as a valuable acquiaiUon to science. 
The hygrometer of M. Babinet seems to possess this charac- 
ter tm no inconsiderable degree, and as a Very favourable report 
upon it has been made to the Academy of Sciences by a very 
competent judge, M. Fresnel, we shall submit to our readers 
a drawing and description of it, abridged from the Journal 
de Pharnutcie for April, 1824. 

This instrument is represented in Plate IX. Fig. 4, where 
1, 1, 1, 1, is a copper cylinder, resting upon a pedestal, and 
having large apertures cut out of it When the interior of 
the instrument is to be shut up from the external air, its 
upper part is surrounded with a cylinder of glass, 2, 2, 2, ^, 
fixed at its two ends (with green wax) to the upper rings 
which project round the cylinder. 

Thr^e hairs, S, 3, 8, fixed to a micrometer screw, 4, 4, 
placed QH the upper part of the instrument, and each stretched, 
by. a copper weight, descend into the cylinder, and pass 
th|x>ugh iJiree holes, in a small horizontal plate, in order that 
they may be kept separate from each other. 

. On <Hie side of the instrument is placed a small telescope, 
69 haying a wire in its field, for indicating, with gr^at 
accuracy, the position of a mark on the copper weights, and 
ascertaining when the marks have descended to the same 
point. 

The object of the micix>meter screw is to measure the 
elongation of the hairs, which it does to nearly the 2500dth 
part of an inch, by the usual and well-known process. 

In graduating the instrument, extreme dryness is obtained 
by means of sulphuric acid, and extreme humidity by means 
of aqueous vapour ; and the elongation of the hairs in passing 
from the state in which they are saturated with moisture to 
that of extreme dryness, is measured by the micrometer screw. 
If this elongation is five millimetres, or about one- fifth of an 
inch, this space is represented by 100 degrees of the scale ; 
so that i^dths of a millimetre will correspond to one degree 
of the scale. 

When the instrument is thus prepared for use, the glass 
cylinder is removed, and the hairs exposed to the air, the 
humidity of which will be indicated by the distance of tlie 
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mark on the copper weight from the beginning or zero of the 
scale. 

The advantages of this form of the instrument are thual 
enumerated by its inventor : 

1 . The extreme delicacy of the indications which is ob- 
tained by the telescope and the micrometrical screw, and hy 
the use of three hairs, which are three hygrometers, the 
n)ean of the changes- of which affords a much greater degree 
of accuracy than if a single one were used. 

% The removal of the error which arises from the friction 
and play of the axis of the needle in common hygrometers, as 
well as from the bending of the hair round the small pulley. 

3. The facility of measuring the hygrometrical elongation 
of any substance, whether fiextble or not, when reduced to* 
a slender cylinder, and of comparing two hygrometric sub- 
stances. 

4. In this instrument, the three hiurs, which are three hy- 
grometers, agree nearly with one another, while two common 
hygrometers require very great precaution in order to agree 
with one another, even less perfectly. 

5. This instrument becomes very portable by stopping the 
weights attached to the three hairs by a small pin which 
passes' through them, and supports them while they are car- 
ried about. 



Aet. XVII. — Account of the most recent Improvements onihe 
Ltmar Tables. By M. le Chevalier Bueg. In a Let- 
ter to Dr. Brewster. 

SlE, 

Foe some years past, I have devoted myself entirely to the 
task of perfecting my first determinations of the lunar orbit. 
My object has been to fix with all the precision, which perse- 
verance and the use of the best materials could enable me to do, 
the elements which the lunar theory ought always to suppose 
given by observation. The results which I have lately ob- 
tained, are founded on the positions which Professor Bessel 
has deduced from the observations of Dr. Bradley for the year 
1765, and from his own for 1815, on the axis of nutation, con- 
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formable to a gre&t number of observations of the pole star^ 
calculated by M. Enke ; and on the obliquity of the ecliptic 
according to the determinations of Bessel. 

On the supposition that you will take an interest in this 
subject, I shall communicate to you the results which I have 
obtained up to the present time. 

1. The epoch of the mean longitude of the mooii for the 
meridian of Greenwich and the year 1779, comprehending 
the secular equation, and exact to nearly Haifa second, is 
2^ 12^ 46' 66"7. 

2. The mean annual modon of the moon, between the years 
1766 and 1794, is 4'- 9^ 23' 4''8196. 

3. The equation of longitude depending on the oblateness 
of the terrestrial spheroid, is — 7"3. sin. suppl. st« 

4. The epoch of the mean longitude of the supplement of 
the node for Greenwich, and the year 1779, comprehending 
the secular equation, is 9*" 10° 84' 6"2. 

6. The mean annual motion of the node, which, however, I 
give only as an approximation, is 0^ 19"* 19' 41"03. 

6. The first equation of latitude is +6° 8' 37"8 sin. Arg. 
lat. — &'2 sin. 8 Arg. lat. 

7. The second equation is +8' 4tf'9 sin. [2 dist ( O' © — 
Arg. 1.] 

8. The equation depending on the oblateness of the terres- 
trial spheroid, is — 8"6 sin. moon^s true long. 

9. The equation for correcting the supplement of the node, 
is — 8". 368 sin. © mean anomaly +4" sin, 2 © anomaly. 

10. The equations of latitude refer to the old form of the 
lunar tables as given by Mason, which in my opinion ought 
still to be preserved. The rest of the equations of M ason^s 
Tables differ very litde from the determinations of theory, and 
do not seem to require any correction. 

In reducing the observations made at Greenwich, it was of 
great importance to me to employ the semidiameter of the 
moon, which agreed with the telescope of the instrument, and 
I have been at great pains to verify this element. I have 
found it to be 0.273351 parall. by means of the series of ob- 
servations from the year 1765 to July 1772, the epoch at 
which an achromatic object glass was adapted to the meri- 
dian telescope. For subsequent years I have found it to be 
0.272993 parall. Burckhardt has adopted 0.27260 parall. 
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The method which I have followed has, however, this incon- 
venience, that the value of the semidiameter depends partly 
on the co*efficients of the variation. I have, therefore, sought 
to determine it also by the observations of the two edges of 
the lunar disc made at the time of full moon. If I shall be 
able to obtain a result, of which the accuracy is not doubtful, 
the first co-efficient of the variation will give me the parallax 
of the sun, and perhaps this element may be in this way ob- 
tained with not less certainty than it has been deduced from 
the two transits of Venus. However this may be, my re- 
searches seem to prove, that the semidiameter which Burck- 
hardt has employed does not agree with the observations made 
at Greenwich ; and it is besides very probable that the influ- 
ence of the co-efficients of the variation which I have men- 
tioned, will require rather an augmentation than a diminution 
of the lunar radius. 

' If I am spared for some years longer, I expect to be able 
to arrive at the solution of the question, Does there exist an 
equation of a long period which modifies the mean motion of 
the moon P The only assertion which I can permit myself to 
make at present is, that the equation, whose argument is 
^ long. Sl + )*s perigee, and employed by Burckhardt, ought 
to be suppressed in the construction of the lunar tables. For, 
independent of the circumstance, that the value which we ob- 
tain by analysis is insensible, the Tables represent best the 
observations made at Greenwich, from the year 1765 to 1794, 
when the equation above mentioned is struck out of them. 
It appears to me also, that the fundamental epoch of the 
mean lon^tude, adopted by Burckhardt for 1801, and retain- 
ed by Damoiseau, is too small. According to my observa- 
tions, it ought to' be augmented by several seconds, which is 
also confirmed by the ^observations made at Greenwich in 
1798. According to the Tables of Burckhardt, the epoch 
for that year will be 10^ 26° 8' 26''; and the equation, whose 
argument is' 2 long. St + )^s perigee, =0; whilst 115 obser- 
vations, which I have calculated for this purpose, give me 
10^ 26° 8' 82''.3. I have the honour to be, 

Sir, . , , ■ 

Your iilost obedient atid humble servant, 

J. T BtTRG. 

Vienna, Uh JuTy, 1824. ' 
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Art. XVIII. — On a Simple Mechamcai Method of forming 
the Curves for Reflector s^ and of iUustrating the Princi' 
pies of Various Philosophical Instruments^ S^e. By Mr. 
JoHX Haet, Civil Engineer. Communicated by the 
Author. 

While engaged in drawing a curve for a gage, to enable the 
workman to form the reflector of the lamp for illuminating 
(^the dials of the Tron steeple of this city, an idea occurred) to 
me of forming these curves, in a more simple mwuer~toan 
' ^ /y/* that usually practised. If a number of radii be drawn from 
a centre, on a sheet of paper, they will represent rays di- 
verging from that centre ; and if we fold them over iu the 
direction that the light is required to take, the folds will j^ 
present the reflecting surface. Having found this method to 
answer upon trial, and to be more extensively applicajble than 
I had at first supposed, I have sent it to you for insertion 
in your valuable Journal, under the impression that it may 
be of service to lecturers and teachers of youth, by affording 
a mechanical illustration of the properties of the conic sec- 
tions, and other curves in the reflection of hght or sound, 
ftc. as well as to the practical mechanic, who may be unac- 
quainted with geometry, but who may be employed in the 
construction of such instruments. The following is an 
abridgment of a paper read, before the Glasgow Philoso- 
phical Society. 

Before proceeding to curves, I shall give a few examples 
of its application to the angles of incidence and reflection^ 
&c. 

1^^, A straight strip of paper simply folded, as shown 
in Plate XI. Fig. 1st or 2d, will g^ve a correct idea of the 
angle of incidence and reflection; the strip representp.the 
light before and after reflection ; and the fold the. reflecting 
surface ; if two or three lines of different colours be drawn 
upon the paper, it will show bow the imfige is inverted af- 
ter reflection, as is shown in the plate by dotted and con- 
tinuous lines. 

Fig. 8. shows the construction and principle of the optical 
toy, cMed the pdemoscope; the paper again represents the 
light and the folds, the angle of the mirrors. 
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Fig. 4. r^resents two folds or reflections, to produce a 
right angle; or, the principle of Dr. WoUastotfs Camera 
LtuAda. By holding the paper folded in this manner, be- 
tween the eye and the light, the dotted lines will sh6w 
how the cfbjiect is erected by the second reflection in this 
beautiful little instrument, the folds, of course, represent 
the angle of the prism. 

Th€ Circle.^^lt is well known to geometers that rays of 
jight falling oh a spherical surface, (except from a luminous 
body placeil in its centre,) will not meet in a point after re- 
flecti<^, but will hare a number of distinct foci from every 
part of the circle : if a li^e be drawn through these foci, it 
will constitute a caustic curve. To illustrate this, take a 
^iece of paper, see Figs.. 5. and 6. and Atwv a number of 
parallel or diverging lines, about one-fourth of an inch asun* 
der; From a point about the middle, describe a circle on 
bdth sides of the paper ; then, with a knifb, cut each alter- 
nate Kne, commencing with the cut a. little within the cir- 
isumference of the circle, and cutting to the end of the paper, 
these lines will represent parallel, or diverging rays of lights 
fold over the strips, inaking each fold upon the eircumfer- 
enee of the csfcl^ : It will now be seen that these rays do nek 
meet in a point, but cross each other in what geometer^ 
term caustic curtes, v 

If all the parallel rays be folded so ds to meet in the 
point where the first two rays crossed, as in Fig. T. the 
curve formed by. the folds will be a portion of a parabola. 

The EUipse. — If a luminous dr sounding body be plabed 
in the focus of an ellipse, the rays of light or sound will ^ all 
be reflected to the other focus. ^■ 

This may be shown by Ikying d harrow strip of p^H 
from one of the foct, and folding it at any place upon- the 
curve, it will point to the other focus. See Fig. 8. 

Or by takiiig a few i^Hps of paper of equat lengths,^ and 
pushitig a pin through one end of them as a* centre, and 
folding them so thai each fold joins the Ikst, •and tht6' oth^r 
end p6ints to Another cent i^, the folds ^111 ft^m an^^lKpse 
round theae two cehtres^ thus clearly^ showing tfiat^ ^V^ry 
pbint c^ the curve reflects "ligtit or sOiind^?iro<n ohe fotfus iio 
tht other; ' ' ' 
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. The Parabola, — In order to form a parabolic curve, or a 
gage for a reflector that will reflect the light of a luminous 
body placed in its focus in a parallel stream, such as light- 
house reflectors, &c. Take a sheet of paper, see Fig. 9, and 
through the centre draw twelve or sixteen lines ; let the cen- 
tre represent a luminous point, (a candle for instance,) of 
course the lines will represent rays of light radiating from it. 
Take a knife, and cut each alternate line nearly to the centre, 
fold over one of the pieces, as in Fig. 10, making the fold at 
the same distance from the centre you want the focus of 
your curve to be, and the centre liae of this fold to return 
over the centre of the radii, fold over the rest, making each 
successive fold to join with the last, observing always to 
make the centre line of each fold parallel to the centre line 
you flrst commenced with. The curve formed by these folds 
will be a parabola ; the lines will represent the rays of light 
epianating from the luminous point, before and after reflection 
from the surface of the curve ; or vice versa^ parallel rays 
falling on this curve will be reflected to a point in the centre 
or focus. 

The Hyperbola.^'-^If the pieces be so folded, Fig. 11, 
that the lines be made to diverge, (so that if they were pro- 
longed behind the curve they would meet in a point) the 
curve produced by the folds will be a hyperbola. 

Therefore, if a luminous point be placed in the focus of 
this curve, the light will be reflected as if radiating from 
the point behind the curve, or its virtiial focus. 
\ It will be evident that parallel rays falling on this curve, 
will be reflected to its virtual focus; hence, if a bole be made 
through the centre of this reflector, and the virtual focus be 
placed dose behind the curve, it will form an excellent burn- 
ing mirror. 

Reflectors for coach lamps may be formed either of this 
curve, with a distant vertical focus to spread the light a 
little before the horses, or of the parabola. It will be evi- 
dent, however, that the parabola will likewise spread the 
light a little, as the flame is necessarily larger than its focus. 

It must be obvious to those conversant with optics, tha^t 
in this manner .Gregorian, Newtonian, and CassegraaiauL 
telescopes, and reflecting microscopes, may be explained to a 
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popular or mixed class, affording them a better idea of the 
prc^per curves for the reflectors of these iDstruments, than by 
the usual method of diagrams. 

Upon a board, for example, draw the two specula and 
cone of rays of a Gregorian telescope, then take twelve or 
more strips of paper, and nail them in the focus of the 
great speculum ; spread them out (like the rays of a fan) so 
as to cover the large speculum ; now fold them up parallel, 
beginning at the centre of the great speculum to represent 
the incident rays. Turn down the other ends, beginning 
likewise at the centre of the small speculum, but converging 
so as to meet at its focus before the eye-glass. The differ* 
ence of curves produced by the folds from the spherical 
draught upon the board will now be apparent, especially if 
the telescope is drawn of a large aperture, the slips of paper 
will give a distinct idea of the path of the light. 

I shall now give an example or two of its application in 
Acoustics, and in forming the teeth of wheels, &c. 

A long strip of paper folded, as in Fig. IS, will illustrate 
the nature of the Speaking tnmipet ; that is, the proper an- 
gle of the conical tube, in proportion to its length, to give the 
greatest number of echoes, or reflections, in lines, as nearly 
parallel as possible. ^ 

Fig. 13 is the converse of this principle, or the Ear trum-^ 
pet; It will be seen, by inspecting this figure, that the dotted 
part pf the cone must be cut off, otherwise the sound, after 
another reflection, would return back. Drawing two. or three 
converging lines, and folding a strip of paper from side to 
side, as in Fig. 12 or 18, a workman unacquainted with geo* 
metry may determine the proper apgle for any trumpet of 
(his kind he may be employed to make. 

As this method may likewise be used in finding the pro- 
per form of the teeth of wheels, wipers and stampers, irre- 
gular or eccentric wheels, &c. so that they may act fair, or 
roll upon one another, I shall give one example of its appli- 
cation to this purpose. Suppose that we have a half-worn 
wheel,, ^nd that it is required to find the form of teeth that 
will work properly into it : Take a slip of thin deal, aiad cut 
the form of one of the teeth of the wheel on the end of it, 
put a ^^\ through it, at the distance of the centre of the 
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wheel, so that it witl describe a circle the sbme as the 
wheel; tak^ another piece for the radius of thet>tfaer wheel, 
place them at the proper distance, or pitch line ; then take a 
piece of paper, and cut on it a few parallel strips, lay it on 
the piece representing the new wheel, as in Fig. 14i, then more 
liiem forward, fold up the first strip that comes in contact 
with the teeth, observing to make the fold in a line with the 
acting surface ; that is, fold the strip at right angles to the 
Acting part of the opposite* tooth, move it to the next ^tirip, 
fold it up in the same manner, and so on till, the tooth gets 
free. The curve formed by these will roll upon the teeth of 
the opposite wheel, whatever form they may have assumed 
by wear. 

JoHS Habt. 
Glasgow, 3d Jfoy, 1384. 



Abt. XIX. — On an Indelible Ink^ and on Bistre. By John 
MAcCaLLocH, M. D. P. R.S. F.L.S. and M. G. Com- 

municated by the Author. /"/.^^ ^ w^ ^c^,. ..^^ "^ 

Deab Sis, 
The perishable nature of our common ink is, as you Well know, 
a frequent source of serious inconveniencies, particularly in 
the case of records, which it is important to preserve, if pos« 
sible, for ever. The cause is too w^U known to chemists to 
require mention ; and they also know the processes that have 
been recommended for the restoration of manuscripts which 
time has rendered illegible or obscure. In a minor way, we 
are often teased with the obliteration of our labels oi* mttAo^ 
randums of experiments in our laboratories, where acid va«» 
pours ai'e often let Ibose so as to affect the atmosphefe of these 
places. Mere damp, I need scarcely say, has the sam^ e£^t 
of rendering writing, made in common ink, brown and indiSi. 
tinct ; and the same effect sometimes arises from using a bad 
kind of this most indispensable substance. 

Numerous'projects for an indelible ink have been brought 
forward at different times 5 but none of these are effectual 
except where they contain powders that are exempt from the 
operation of the destroying causes. The ancients used chari. 
coal in some form, as we have attempted to use lamp black, 
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whether Jo that of Cliineae ink or in some other Bhape. Thia 
is indelible, «s is die ink of tiie cuttle fish, formerly used by 
the ancients, and still employed as a paint by modern artists, 
under the name of sepia. ' 

But there are two objections to these powders, of whatever 
kind, which has hitherto prevented them from coming into 
general -use. It is necessary that they should be mixed with 
glue or gum, without w'hich they will not adhere to the paper. 
These substances, as well as the powders themselves, prevent 
inks of this native from flowing freely through the pen, par* 
ticularly in warm rooms^or hot weather ; and hence the pro# 
cess of writing becomes tedious, and irritating. They have 
another fault, of no small weight, namely, that in damp situa- 
tions, they become mouldy, and are at lei^th destroyed, so 
as to parmit the powders to get loose, and the writing to be 
obscured or obliterated. 

The substance which I have sent you is firee from aU these 
fiuilts at least ; although it iMiil labours under some deiecta, 
which may perhaps pcevent it from being generally introduced- 
as an ink. Yet, as it is absolutely indelible, by acids as well 
as by time, it is worthy of attention, particularly in the cases 
above alluded to, where a little imperfection will be compen- 
sated by th6 advantages it holds out. 

It is prepared from the substance called Bistre, the nature 
ot which I formerly investigated in a paper pubUshed in the 
Transactions of tl^ Geoldgical Society. 

This substance is a compound of ourbon, or charcoal, and 
hydrogen^ prtndpaUy ; very analogous to the hanmens^* but 
differing from them in some particulars, whidbi I need. not 
here detail. It is most conveniently, procured from thede* 
structive distillation of wood, and can now beobtwncd^ at no 
price^ and in any quantities, from the distillers of dbarcoai 
for the gunpowder nmnufairtories^ and from the manufisicturers 
of new vinegar. 

.Whan thiis obtained, it is a Uquid resembling common tar 
in consistence; and it is this aubstance which fcffms the beau- 
tiful brown varnish that covers the inside of a Hi^Iand cot- 
tage ; being deposited from the. smoke of the pei^. On being 
subjected to evaporation or distillatipQ, it gives out an eaien- 
tial oil, either colourless or brown, according as the process is 
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managed, analogous to naptha and to petroleum, together with 
acetic acid. Being thus treated, it becomes first tenacious, 
like soft pitch, then hard Or brittle, like asphaltum, with a 
bright, clean, conchoidal fracture. The longer the heat is 
continued, the more Inittle it becomes, till at length it falls to 
powdar. 

The chemical change which here takes place is that of gra- 
dually diminishing the hydrogen in the compound ; and, if 
the process be pushed to an extremity, charcoal alone at 
length remains. At the same time, the colour, which was at 
first a yellow brown^ becomes gradually darker, till it settles 
into one that is nearly black. 

In a hard state, this is the bistre of artists, although that 
substance is ignorantly obtained from the soot of wood, parti- 
cularly beech, if possible ; being generally furnished to the 
colourmen by the chimney-sweepers, who collect it from those 
places where wood is burnt. For this reason it is a very un- 
certain colour as toits tone ; while artists also know well that 
it is often glutinous and disagr^able in use; adhering and 
returning to the pencil, so as to render it difficult to put on 
dear and repeated washes. 

This fault consists in the evaporation not having been car- 
ried far enough ; and, from the foregoing sketch of its na- 
ture^ it will also be seen that the yellowish varieties will be 
the most disagreeable in working. The obvious remedy for 
these oils is to evaporate the oil and the acid ; and that eva- 
poration may be regulated to the greatest- nicety, by adopting: 
the tiquid tar of the charcoal and vinegar distilleries. Thus 
it may be procured of the colour of sepia; which indeed it 
may be made to rival in use, as it is the s^me substance, con- 
sidered as a chemical compound. 

■ There is one other objection to the use of bistre, in water* 
colour painting, and that is its powdery nature ; as it ts, 
like other colours, merely suspended in gum; This «vil is 
remedied by the same process which converts it4nto an ink. 

It is soluble in the pure alkalies, both potash and soda; 
with which it forms a compound analogous to soap, and which 
is in fact the same, very nearly, as that which common rosin 
forms with these in that mixture of this substance with tallow 
which produces what is called brown soap. - ' 
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But it mudt be remarked, that the oombination with potash 
remains liquid, if not too far evaporated, while that with soda^ 
gelatinizes, even when much water is present. The process 
itself is extremely simple, as it consists merely in boiling the 
bistre in the alkaline solutions, taking care that they are fully 
saturated. The degreef of dilution may be regulated at any 
time, according to the uses for which the colour is intended. 

It is not easy to give precise directions for the state in which 
the bistre ought to be used, for want of a scale of reference. 
But it cannot well be too brittle and too dark in the colour, 
provided it has not been so far evaporated as to destroy its 
solubility. To bring it to the condition of asphaltum, is per. 
haps a good general rule. 

In a fluid state, this is the indelible ink in question. There 
is no powder here, as the bistre is in a state of solution, and 
it requires nether gum nor any other addition. It remains 
unchanged in a bottle, never depositing its colour, like com- 
mon ink. It flows freely through- the pen, and can be used 
to write as rapidly as ordinary ink. It is so incapable of 
change as to resist even oxy muriatic gas ; nor is it affected 
by any exposure to damp. I may add, that I have kept a 
manuscript for ten years, and more, exposed to the vi^urs 
of a large laboratory, where acid was always present, and 
where the paper was constantly damp, but without the slight- 
est alteration. 

Its defects are the following : It acts on the quill so as to 
blunt it rapidly, and to prevent the pens from giving fine 
hair strokes; no great evil compared to its advantages; and 
one which is obviated by the use of a metallic or a reed pen. 
It is more easily washed out by water than common ink ; aU 
though it is difficult to discharge it entirely in this way, as it 
penetrates into the substance of the paper. Tbiis is a defect, 
however, to which all the powder inks are completely exposed, 
nor is it a trial to which manuscripts are likely to be subject- 
ed. Lastly, the colour is brown, and not black. If that is a 
defect to the eye, it is one that arises merely from habit. It 
is, notwithstanding that^ more visible than ordinary ink ; as 
artists well know that brown is a more powerful colour than 
black, and forms a much motejbrward colour, or offers a 
stronger contrast with white. 
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Such are its advantages and dioadvaolages; wad I still 
think that the balance is so much in its favoiH*^ that it ought 
to be adopted £br all public and legal documents, which it is 
so essential to preserve from obliteration. 

This solution is also better adapted to water-colour painting 
than common ground bistre. It makes a clear wash, which 
is not disturbed by fresh application, and which does not de- 
posit powder, that vice of Chinese ink which almost renders 
it useless in drawing. It has also the advantage of giving a 
degree of^fiirwardness, or intennty, in the for^round, which 
cannot be obtained by common bistre ; and, for this purpose, 
the solution in soda may conveniently be used, on account of 
the facility with which the paper may be loaded with it* 

In terminating these remarks, I may add, that, in the use 
of common ink, it is an error to write with that which is 
blackest, although most agreeable to the eye at first. When 
rendered thus black, which it is by keeping, a portion of the 
tanno-gallate of iron has been deposited in the bottle, in con- 
sequence of the process of oxydation; so that the fluid, 
though darker, contains less of this salt than the pale ink 
which is fresh made. The more that can be applied to the 
paper, the longer it is likely to last ; and thus, when the faint- 
coloured new ink is used, the greatest possible quantity is at- 
tached to it; while, in a few days, it becomes as black as if 
it bad been used in that state from previous standing. 

I amj yours truly. 
To Dr. BrewHer. J. MacCulloch. 



Aet. XX. — On the Regular Composition of Crystallized 
Bodies, By William Haidinger, Esq. F. R. S. E. 
Communicated by the Author. (Continued from No. I. 
p. 62.) 

II. Rhambohedral System. 

The regular compositions in the rbombohedral system in 
general may be divided into two great classes ; such as con- 
sist of two individuals, the axes of which are parallel, and 
such as are produced by individuals, the axes of which 
form a certain angle. The first of these are pretty uniform 
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in their appearanee ; tbey are very frequently found in na- 
ture, and are among those which, from the earliest^ times, have 
attracted the notice of mineralogists* The others are mor^ 
varied, since the junction may take place parallel to diie^ 
rent kinds of faces, which are inclined to the principal axes 
of the crystalline forms, and it has required more skill and 
a more intimate acquaintance with the products of nature, 
to find out in some of tiiem the original simplicity of the in^ 
dividuals of which they are composed. 

In the first case, th« axis of revolution is always parallel 
to the rhombohedral axis of the form, or perpendicular to 
B — 00 ; the plane of composition, however, may be either 
parallel to the same face, or it may be parallel to one of the 
faces of 1^ 4- 00, or even of P+ o». Sometimes the substance 
of the individuals is continued beyond the face of composi^ 
tion ; sometimes the composition itself is repeated parallel to 
that face^ Of all these cases we have examples in Calcareous 
Spar, in which many of them have already been described by 
mineralogists. 

If in a twin-crystal, the law of composition be express* 
e^ according to the method of Mohs, by {R— oo}; that 
is to say, if the face of composition be parallel to the plane per- 
pendicular to the axis of the individuals, the explanation gi- 
ven by Haiiy will exactly correspond to the af^arances« 
Haiiy conceives, that in the Chaux carbonatSe metastatique^ 
which is (P)» =104° 38', 144° 24', 13^° 58', Plate XIII. Fig. 1, 
a plane be laid through the points a, 6, c, d, ^, &c. and the 
lower part be turned round the axis for one-sixth of the ciiv 
cumference, while the situation of the upper part remains 
unchanged, so that after again having joined the two halves, 
an acute edge lik^e X m will correspond to an acute edge like 
A n^ while the obtuse ones like A c and X e^ Ukewise fall in-> 
to one and the same vertical plane. He adds, that this ap« 
pearance nright ajso be explained by a revolution of the half 
circumference, but that the other mode of considering the 
fact is fnore simple.* In respect to rhombohedral forms, an; 
explanation of this kind might be adopted as a geometrical 
construction perfectly sufficient for the purpose. But it will 
be safer to comprehend this case also under the general law of 

♦ Trait 6, Ire id.t. il p 136. 
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a revolutioa of 180 degrees, that we may not in other cases find 
ourselves iuclined to assumptions of a revolution of 90 de- 
grees, for this does not correspond to nature, and has been 
improperly supposed to be the law to which certain varieties 
of twin-crystals might be referred. 

The mode of composition just now explained occurs very 
frequently, and with different modifications, in various crys- 
talline varieties of Calcareous Spar. Those of the general as- 
pect of a scalene six-sided pyramid (Fig. 2.) from Derbyshire, 
are well known, those of the combination of R — 1 (g) and 
B-l- OD (c), Fig. 4. have been observed from Alston in Cum- 
berland, from Maxen near Dresden in Saxony, and from 
other places. I have seen a very distinct crystal of a com- 
bination of R — 00 (p), R (o) and-f R (A) Fig. 6. from the 
Hartz, in the possession of Mr. Sack of Bonn. The last of 
these varieties reminds the observer of certain regular com- 
positions of the octahedron in Spinel, and of the combina- 
tion H. O in hexahedral Lead-glance.* Figs. S. and 5. re- 
present the individuals contained in these two regular compo- 
afions. 

If in the compound crystal of Fig. S. the substance of the 
individuals be continued beyond the face of composition, the 
product will be nearly as Fig. 7. It is not uncommon to meet 
with a similar enlargement of the individuals, though it is gene- • 
rally found only in one or two of the solid angles of the crystal, 
and not so regular as in the figure. In the variety, Fig. 7. the 
acute terminal edges of one of the pyramids appear over the 
obtuse edges of the other. The reverse of it likewise occurs 
in the present species, the parts of the crystal joined to the 
alternating edges of one of the pyramids being soinetimes 
contiguous to the acnte ones, and presenting their obtuse 
edges at the outside of the twin-crystal, as represented in 
Fig. 10, 

In the comlnoation of R— I (g) and R -J- qd (c) this same 
kind of enlargement gives rise to a very remarkable appear- 
ance, of which Fig. 8. represents a crystal from Alston moor 
in the collection of Mr. Allan. The parts c' & belonging to 
one of the individuals, reach over the faces g^ g^ of the other ; 
so that if we look at the composition from the apex, it seems as 
if it were composed of one central crystal, round which three 
♦ BdittburghJoumaiofSMatce, No. /. p. 70. 



dth^fd are aggregated from three different ftides, which how. 
ever may be joined by their substance reachitog io the opposite 
dide of the central individual. This junction is not a necessary 
•ircumstance ; and therefore we are obliged to consider the 
whole as a composition of merely two individuals^ even thoUgb 
die three parts joined to the central one be still Separated front 
each other. The 9th figure represents a variety in some 
respects similar to the former, likewise from Alston^ and ia 
Mr. AUan^s collection. It differs from the preceding one in. 
the circumstance, that one of the individuals is much smaller^ 
and as it were regularly implanted in the central part ofthef 
other. The faces of R*— 1 are in this variety very deeply^ 
streaked parallel to the edges of combination with B. 

Very often we observe plates of one individual engaged in- 
an opposite sense in the other. Thus, in a compound cryil*'' 
tal, of the form (P)' Fig. 11, the general shape of th^' 
pyramid is only as it were interrupted by that reversed film,' 
and beyond it the faces again resume thdr former direction. 
If the composition be farther continued, a succession of plati^a^ 
is produced, not at all unfrequent in the species, and which 
gives rise to the varieties called Slate-spar, formed of indivi- 
duals composed parallel to the face of It — • oo. 

As the complementary mode of composition to the former^ 
it may be considered, if the two individuals, still in ihe posi«, 
tion obtained by turning one of them round its axis, are join- 
ed in one of the faces of R ^. oo. This mocJe of cdmposition' 
i^ analogous to that of the hexahedron in Fluor spar, where" 
the individuals reach over the face of composition. The col-' 
lection of Gratz contaitis R +1 compound parallel to one of 
the faces of R + oe, Fig. 12, from the iron mines of Hlitten-* 
berg in Carinthia, the collection of Mr. Allan, the same from^ 
Faroes We meet with this mode of regular composition, more 
frequently thali in Calcareous spar, in another species of the 
genus Lime-haloide of Mohs, to which he has given the deno«' 
mination of x\iepatatomou3 Lime-haloide. This species is 
known in Stiria and Carinthia by the name of Ross^ahn and 
Rohwandf and is sometimes called White Ironstone. It con- 
tains a considerable proportion of carbonate of iron, along 
with which it occurs, and is melted with it as a valuable flux. 
The angle of the rhombohedron, parallel to which it may <)4 

vot. 1. NO. It. ocf . 1824. ■• 2 ' ' • 
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eieaved^ is = 106*^ 12% its tardriessriS.S, the speeifiegr^vityY 
varies from S.95 to 3.1 ; its colour generally is white, yellow- 
ish, or greyish^ but it loses this, colour soon, particularly oa 
tlie aurfkce, on being exposed to the action of the atmosphere, 
and-becdmes brown. Even the massive varieties of this spe- 
cies ^re often composed according to the law explained above, 
and allow forms of cleavage to Ire extracted from them which 
possess the appearance of Fig. 13, being two rhombohedrons 
joined parallel to one of the faces of R 4- oo. 

Red Silver^re sometimes presents this mode of composi- 
tion. I possess small crystals of the form Fig. 14, whose ho*; 
rizontal projection^ referring like that figure to the single in- 
dividuals, is Fig. 15. They are compound parallel to one,, 
soiile of them parallel to all the faces of R -f- 00; the horizon* 
tal projection of the first of these compositions is Fig. 16, that 
of the second Fig. 17. They are remarkably beautiful !» 
their design, and in the regularity of the disposition of those- 
edges in which the different simple forms meet, of which 
the combination consists. The simple forms are two rhombo- 
hedrons R — l(z) and R+1 (i), four scalene six-sided pyra- 
mids, (P— 2)3 (Z), (P— 1)3 (a), (I P^iy (6), (r)3 (A), a 
six-sided prism P + x (n), whose faces replace the lateral 
edges of the rbombohedrons or pyramids, and a three-sided 

one — T — (Ar), appearing in the place of the alternating 

edges of ». Not having observed the opposite apex of the crys- 
tals, I have given the sketch only of the upper one, the alter- 
nate appearance of the faces A: being sufficient to indicate 
that the~ opposite ends may be of a different configuration, 
as is the case in Tourmaline, which indeed we have oftea oc- 
casion to observe in other varieties of the present species. 
, Regular compositions according to the same law are pretty 
general in Cinnabar, a species which constitutes, together, 
with the preceding one, the genus Ruby-blende of Mohs. 
^ The two individuals either terminate at the face of composi- 
tion, as in Fig. 18, or they reach to a certain extent beyond 
it, as represented in Fig. 19. The latter is the more com* 
mon occurrence in the regular composition of this species. 

The variety of rhombohedral Iron-ore, Fig. 20, first noticed, 
i believe, by Mr. Breithaupt of Freiberg, from the tin mines 
of Altenberg in Saxony, is very nearly allied to the preceding 
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one of Cinnftbar. Itis particularly remarkable that tljej ^cea 
«, n' of the two iadividuais, belonging to the isosceles six-sided^ 
pyramid F +1, coincide in ooe and the same plane^ while the; 
faces of the rhombohedron R form re-entering angles, start^ 
ing from every one of the apparently continuous faces of that 
pyramid. The splendid tabular crystals from Stromboli very 
often show this' kind of composition, taking place, however, 
in but a single plane of R + go. The simple individuals of 
which they consist possess the form of a combination R — od . 
R.P+ 00, Fig. 21, the compound crystals in which two 
individuals are joined, parallel to one of the faces of R -f 00| 
assume the appearance of Fig. ^2, in which very often it la 
either entirely impossible to see the lines of junction aby bc^ 
&c. or it requires the most accurate inspection, because th^ 
faces o and o\ and the faces z and sf fall into one and the sam^ 
plane. The exactly reversed situation of the faces of R (J? 
and P'), in respect to the plane of junction, tlien remain^ 
the only means of discerning the simple and the comr 
pound varieties in these crystals. Sometimes it is possible, 
however, to discover slightly-marked triangular figures dis- 
posed in an opposite direction ujwn the faces of R -^ oo, pro- 
duced by striae which betray the composition. The 23d 
Figure represents a crystal of this kind, with the striae above 
mentioned, which is preserved in Mr. Allan^s collection, to? 
getfaer with several others of the preceding form and compo* 
sition. 

Chabasite is another species, frequently occurring in regii^ 
lar compositions. If we conceive two rbombohedrons in ^ 
transverse position to be united with each other, we shall ob^ 
tain the most common of these compositions, (Fig. S4.) 
which, together with several others, were first ^escribed hj 
Professor Weiss.* The varieties from the Gianf's Cause* 
way, of the form R *— 1. R. R+1. Fj^ oo, join into.fqymp 
like Fig. 25, where the diverging striae upon the faces of tb^ 
prism indicate the composition, even if we do not attend t^ 
the re-entering angles along the inclined faces of the coi% 
pound crystals. Dr. Brewster has found, that what is here 
supposed to be an individual, is composed in a very remarkr 
able symmetrical manner, of particles that possess eacb ojT 

• Mag. dcr Ges, Nat, Fr» zu, Berlifiy vii. p. 181. 
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th^iQ) two axes of double reflroction. It will be necessary, 
diei^fpte, to subject the forms to a new crystallographic exa- 
inination^ before it be possible to adopt the determfnation of 
Hatiy, who first attributed the regular rhombohedral form to 
this substance. 

i^he regular compositions of two individuals^ wbose axea 
ftre parafld, assume a peculiar character in some of the bemi-* 
thombohedral forms, or those in the combination of which 
the simple forms enter only with half the number of theit 
faces* The axotomous Iron-ore of Mohs, and riiombohedral 
Qaait2, are the only examples of this kind as yet observed. 
The species of axotomous Iron-ore was first determined liy 
means df the varietiesof the black titaniferous oxide ofirpn froid 
Gastein m Salzburg. It has not been as yet generally adopt- 
ed as a peculiar species by mineralogists, if the Crichtonite of 
idount Boumon does not perhaps form one of its varieties, of 
which however the properties are too imperfectly known, to 
kltow ns to form a decided opnion. The simple crystals of 
this tron-oreare similar to those represented in Figs. S6. and 

f P+1 
i7« one of Aem contaiung R -«-ab • R • *r"— x — 9 the other 

ZP+1 
R.--<».R.~-g— , Their juncticm produces Fig. 28,$ 

eompound form, which resembles very much certain varieties 
of jrhombohedral Iron-ore, as for instance those from Fra<* 
mont, the fundamental rhombohedron, as measured by 
the reflectire goniometer, bemg =85** 69. The oomposi. 
lion generally takes place parallel to R *— 00 ; but the sub* 
ttance of the individuals is continued, not always in the most 
tegnlar manner, beyond the face of composition, or even 
Alternating in parallel layers. In the 28th figure, the two in- 
dividuals have been supposed to meet in faces parallel to 
P-f OD, which pass through a bcyude^ &c. For the sake of fur- 
nifshing some distinctive characters between this spedes and 
Ytiottibofaedral Iron-ore, it will be sufficient to add, that its 
ipedfic gravity is considerably lower, having been found in a 
perfect crystal =:4.664« Its hardness is likewise inferior to that 
of Aombohedral Iron-<)re, being ^5.0 . . . 5.5, or rather high- 
er tlian that of Apatite. The colour and streak are Uack, and 
the lustre imperfect metallic. It acts slightly upoii the mag- 



rAeAic needle. It i« found m the vilky of GuiUtiii. tud vt#. 
ml Gftber places in the A]f)9» at Klattaa ia Bohes^s^ «njl 
.Oblapiao in Tninfi^ylv«nta» It i» geiH»raUy nccomfwiiWd bjr 
Stttile^ ufMH> the crysitab of wbiph it oft«n ffNrma a eoatipg. : 
Seva-al qS the twin crystals of Quarts have been deacrib- 
jed ia a very iotereftting paper by F? of(?s9or W^i$8,. ♦ pa;^. 
licularly $|]eb aa feauk from the umon of iudividuala i^ 
tbe whole leagib of their asis> in wbidi the ternaiqatio^ 
presenta the alternating fiamh Py Pr fcc, of the iaoacel^ 
six-sided pyramid considerably larger tbai> the reat» wbieb 
'm some instances entirely disa|qpear^ Fig* 99* represents 
a group of Amethyst from Braail» in the eoUection of Mc. 
Allan, consisting of two individuals thus joioed in, one of 
the facea of R-f. oo. In another variety, Fig. 30. in the 
aame collection, from the Vendyah uu)uat<nns in Hindosp 
tan, the alternating planes of the pyramid have entirely dish 
l^pearedp Tllia variety deserves particular notice, on account 
fif the appearance of the inclined faces jf, ^, on both aides o^ 
the iS^cesof F, the situation of which, however, it has been im^i; 
possil>le to determine ei^actjy , on account d£ their being curvedf 
and thus beypn4 the reach of agopiometer. If the individi)^ 
are eontinued over the face of eompo^tion, those varieties 
arise^ which Professor Weiss mentions to have projecting soi^ 
}id aegles of the one individual upon the &ces of the other, 
and of wbic)i some examples occur^aiong with the pr^cediii|j( 
ones in tlie^ aame group of white transparent crystals lining 
the inside qf an agate ball. There exist also varieties compoa^ 
ed in the plane of E -^ oo> and oi these a very diatinet aolW 
tary twin crystal is contained in the Wernerian collection aji 
Freiberg^ Professor Weiss ba3 already pointed out the. e?^ 
traordinaiy way in which the plagiedral faces of scalene sub; 
^ided pyramids occur in the apeciea of rhombobedral ^^artssi^ 
As it is represented in Fig. 31* which refers tp ii groiip ot 
elovenhroiyn crystals from Brazil, in Mr. AJlan'a eoUeption/ 
curiously contorted in the direction of these |acea«, the fapea 
v.4o not app^af in the alt^irnating solid apgles between ib^ 
isosceles pyramid and the prism, but the^ appear on botb, 
ladea. at the; correaponding solid angles, so that they are situ* 
ated with perfect symmetry to the right of P, and to the left 

^ Mag. dcr Ga* NaU Fu Jen* Berlin^ vU. p. 16^ 
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-ef Zy If cotii^ered on both terminations of the crystal. W« 
^havetoften occnaon to observe compositions of two of these 
^^ndividu^lsin the manner represented in Fig. 3Si. The appear- 
ance, however, is very seldom so regular as it is represented lii 
^he figure, but all our figures represent indeed only the beau 
td^Z of the crystal, restored to its geometrical regularity, which 
•it necessarily must lose by the disproportionate enlargement 
of the faces, and by that of the substance of the individuals 
in respect to each other, as also hy the contact in which it 
comes with other minerals. 

All the appearances in the regular compositions of rhom- 
bohedral Quartz, as enumerated above, may be traced to 
the first general law of composition, which requires one 
of the individuals to be joined to the other in a certain 
plane, after having been revolved round a given line through 
180 degrees; although they likewise allow of an explana- 
tion according to the second law, which is limited to such 
combinations as present half the number of faces of certain 
simple forms. But if a left and a right individual of rhom- 
boh^edral Quartz join in a regular composition, only the last 
of these l^ws will be applicable, because it is impossible to 
produce the one from the other by merely inverting it, or 
dhanging its position. The particles of one individual alter- 
B&te in this case generally in their films with those of the 
other, di^sed in the dinection oF the faces both of the isos- 
eeles six-sided pyramid, and of the six-sided prism. In this 
state they have been discovered by Dr. Brewster in Ame« 
thyst,* which name since that time has not beep restricted as 
foriiierly to the violet-coloured varieties, but likewise applied 
lo those of a yellow or green colour, or even of a perfectly 
colourless transparency, which are composed of the" two indi- 
viduals recognisable by their opposite action upon polarised 
light. 

* Regarding these two varieties of Quartz, thus distinguished 
not only by their action upon light, but also by their crystal- 
logr^phic .properties, which cannot be joined by transitions' 
with each other, but present an abrupt termination on one or- 
the other side of the respective individuals, it has been 

* Tram* of the Royal Soc» of Edhiburgh^ vol. IX. p. 139. 



questionecl^ Whether itwoufd not beloiore obofoimable tbihd 
natural histbrkar idea of the species in mineralogy, to keejp 
them separate from each other as two diffei«nt species* It 
seems that well-foubded objections may be. raised against 
this mode of considering the matter, derived from the occupl 
rence of the kinds of forms in the two varieties^ There ex^ 
ists a general geometrical construction, by which we may bb^ 
tain the tetrahedron from the octahedron, consisting in the 
process of enlarging the alternating faces of that form which 
is ta be resolved* It is evident that two tetrahedrons ar^ 
thus obtained, of which the one is in the inverse position of 
the other. In like manner, we obtain two pentagonal-do- 
decahedrons from every hexahedral trigonaUcositetrabedroh^ 
the one in the inverse position, and as it were complementary 
to the other«* In these cases we may obtam the one from the 
other, merely by bringing it in an exactly c^posite posidcnu 
'The same will hold true in two similarly shaped crystals^ of 
Tourmaline, however composite in respect to the number of 
simple forms they contain, if brought into the inverse position;. 
In this species, moreover, opposite kinds of electricity are unit** 
ed with the different configuration on oppoate ends; and the 
crystals of Tourmaline therefore represent the same relatioA 
in another species, except that by merely inverting the one 
individual, they may be brought in parallel positions. The; 
opposite kinds of electricity are a physical property of Touiv 
maline connected .with its form, exactly as the action upon 
light is connected with the form of the crystals of Quartz. If 
we apply the above*mentioned process of resolution to. tb^ 
scalene six-sided pyramid. Fig. S3, whose faces occur in the 
xx>mbinationsof the latter species, we obtain solids by enlar|^ 
ing^alternating pairs of faces u and Uy or u* and ^% &er whiel^ 
are indeed those trapezohedrons, turned as it were ta the rights 
£g. S4, and to the left, fig. 35,. which likewise result frojan th^ 
enlargement of the plagiedrai faces in the two dilT^^ent. varir 
eties of Quartz* The geometrical process cannot produce ^ 
right trapezohedron. without yielding at the dame time a left 
one, and it appears thftt even though we ha^d never met witl^ 
one of the two kinds of Quartz^ we should yet hi^ve b^n ^i^ 

* JEdmJfurgh Journal o/Scienfie, K«« hf,H» . 
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^tled to iufspose Ha extfltenee^ solely on imottlil 0f the m^ 
tkod by wbtch tbcy both vesult from the tcslene six-atded pyr 
fftmid. The two kinds of Quartz have been Tery often, rad 
with propriety, compared with the right hand and the leflt 
IfSft aptly perhaps in respeot to the determination of the spe^ 
CMS, wiUi shellg hamg tbmr voluljons disposed to the right 
at to the left. The oones of Pinus ^vestm yield an el^lctly 
•nalogoua iniiaoce in the vegetaUe kingdom, the scaler bfing 
disposed in qpdral lines, turned as it were in som^ t/o th« rigbt^ 
in some to the left, without on that account, produeipg a di|i- 
Corenoe in the species^ 

> The faeei of composition between right and left individuals 
pS Quartz are difficult, if ever, to be observed ; in fact» tfie 
pavtides of the individuals, present various irregulajf faees %9 
each other, though it appears from their exact position that 
they ase jcdned according to a determined law. If we huve 
not oecasion to observe the inclined fiuses, like u, or t/^ we 
remain often uncertain whether the individuals joined be et« 
astly similar or inversely similar to each otber> thovgb tb« 
eompoand state of the crystals may be completely established* 
That the faces of c0mposit]bn between the two iodividui^s 
ase not always parallel to aDuie fac» of erystallization, at leoet 
imt to any consideinable extent, wiH appear with perfect evi^ 
.4d€iice firaun a conffideratien of Fig. 37, which represents a 
twin^srystal of perfectly transparent Quartz, from Dauphiny, 
SB the possession ef Mr. Ailap. It is one .of the variety ac# 
compaayiiig the welUknown large crystals of Calcareous spar, 
in another ofyslal of Quartz^ but a ttmple one, likewise from 
JQauphiny, esul in Mr. Atfan!s cellection, nearly of the fcarni 
t>f-tlie simple ones in Fig^ £9» the attematinjg &ees of P^^l^ 
marked « ate rough, and almost without lustre, so that they 
fpefleot a red image of the sut) or other luipinous objects, while 
the remaining faces of P4'l marked P, are perfectly smooth, 
susd reflect a white image. The faces r likewise are>smooth and 
ireflect a white imagoy whereas the lurface at the rhomba, 
which replace the edges ,f, approaches more in its properties 
to the surfface of z. Now Fig. ST, of which Fig. 38 is the 
projection upon 4 horizontal plane^ is a oompontion of two 
individuals possessing the same properties in regard to sur- 
face, joined with parallel axes in a transverse position. The 
parts of the faces marked P, z, &c. belong to the individual 
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nearer the axis, Pf x^^ and to that which takes the greater 
pPiniQi timUng the compminfl crystal in th^ direettoifs peiv 
pendicular to this line. Th^ whole has so much the app^r- 
ance of a simple crystal, that it requires to be accustomed to 
meet with compositions of that kind, even to suspect the com* 
pound state of a crystal so perfectly transparent as the one 
represented. The part a upon one of the faces presents striae 
1^ smooth and rough lines^ just as in the figure^ produced by 
idternatingparticlesof thetwo individuals. Kven upon the faoea 
af the prism we find traces of composition, though very slight, 
being perceptible only from a want of continuity in the crystal 
in the direction of the lines between r and r', Fig. 87. It ia 
deserving of notice, that the smooth parts of the faces are ra» 
ther more elevated than the rough ones, which betomes ob» 
servable op passing a sharp knife over them, which meets 
. with some resistance on arriving at the smooth partidea. 

Another very remarkable composition of a similar kind was 
pointed out to me by Mr. Allao,^ likewise in a transparent 
Bock crystal, in his cabinet. In this variety, as represented 
in Fig^ 36, the face^ of the prism r possess a damask-like ap* 
pearance, if the .reflection of light be properly managed. The 
parts marked r and r'", in fact, consist of a succession of 
planes slightly inclined towards the uppar apex, while r^ and 
r'' are produced by a similar suooesi^on of planes inclined lo» 
. wards the lower ap^x. Thus delicatct striae are formed over 
all the face of the prism, but the situation of the planea 
becomes evident on.examiin?:^ the surface, parts of which al- 
ternately give a brigfat reflection while the rest appear of a 
. darker tinge. The portions marked r and r^ b|elQng to oiie 
. iqdividual, r^' and f^'' to the other. Also upoa the fiuses of 
, the isosceles pyramid, faint traces of composition may be dis- 
covered, depending upon a slight difierence in the d^ree of 
polish of the faces belon^ng to different individuals. The 
t cross fracture of .this^ and of; the preceding variety, presents 
that velvety appearance which has been described by 'Dr^ 
Brewster in the last number of this Journal. 
f To be c<mUnued.J 



d3t Tables of the Vdridtton qfihe Magnetic Needle. 

Aiet. XXL— Tables of the Variation of the Magnetic Needle 
■ in diffbrent parts of the Globe. 

Thk following Table forms the last of the seriea of valuable 
Tables of the MagQetic Declination given in Hansteen's in^ 
teresting work entitled, Untersttehtrngen uber den Magneiis-i 
mus der Erde, which appeared at Christiania, in 1819- Wa 
b^ye added several new determinations in New South Wale^,: 
from Major Oxley^s Journals of Two Expeditions into thfi^ 
fnterior of New South WakSy in 1817 and 1818. f 

^AJihZ.'^Cojiiaining the Variation of the Needle as observed 
in the South Sea^ iiicluding Australasia. 



Names or Places. 



Amboyna, 
ADunooka, 



A(lmjralt)r Island, 

Admiralty Bay, N. Zeal. 

Botany Bay, « 

J?fl^A^*r*^ N. S. Wales, 
Port Macquarrie, do. 
Loadstone Hilt, do. 
Long.UrSi'E. t^^ 
JLat. 33 53 8./^° 
LoBg.l4jr20'E. > , 
Lat. 30 67 S. P^ 
Iiong.I46' CE. I , 
Lat. . 84 14 S. /****' 

fiouRi Itle, Cayeli, 4 

Boscawen Island; 
CocoB Island, . • 

Cumberland Island, 
Charlotte Island, 
Cook*8 Strait, N. Zeal. 
Christmas Island, 
Charlptte Sound, N. ZeaL 

Ship Co?e,. 
Diemen*s Land, 

Adventure Bay, 

Ditto do. 

Ditto do. , 

Cape Diemen, 

Ditto do. 
Dusky Bay, N. Zeal. 

Pickcrsgtll Haven, 



Yearof 
Obser. 
vatioD. 



1792 
1643 

1774 
1777 
1767 
1773 
1770 
1817 
1818 
1816 

1817 

1818 

1817 

1613 
1790 
1767 
1795 
1767 
1767 
1773 
1778 
1773 
1774 
1777 
1642 
1773 
1777 
1788 
1792 
1793 
1773 



Magne- 
tic Va. 
riation. 



Names of Placed. 



ri4'E. 

6 20 £. 

9 47 E. 

6 30 £. 

6 30 £. 
14 30 E. 

8 E. 

8 40 E. 
10 5 E. 

6 22 E. 

7 25 

8 42 
8 





9 
5 

7 

5 

15 



54 W. 

18 E. 

O E. 
14 E. 

E. 
20 B. 

2 E. 

6 22 E. 
14 E.: 
14 9 E. 

12 4 E. 
E. 

10 E. 
5 15 E. 
8 33 £. 

7 40 £. 
7 iS £. 

13 49 E. 



Yearof 
Obser- 
vation. 



Pickersgill Haven, 
Doxy Haven, N. Guinea^ 
[Erromango Island, 
Eaowe Island, • 

Easter Island, • * 

Egmont Island, ^ ' 
Kspiritu Santo Islan'd^^ 
Farewell Cape, N.. -2?ea3. 
Gallipagos Isle, . •• 
George's Cape, N. Ireland, 
George's Canal, 'N. Srit. 
George 1 11.*^ Sound, 

Grafton Island,' • •| 

Gloucester I«fland, 
Gower'9 Island, 
Howe's Island, 
Heilig^n ^3i King Is- \ 
land, N. Zeal. f 

Huaheine, 

OwhfirTee Haven, < 

Jtilias Island, 
&otoo Island, 
Keppel Island, 
Lefooga Island, 
Lu9on Island, Manilla, 

Cavite, 
Maitea, • . 
Mercury Bay, N. Zeal. 

Morder Bay, N. Zeal. | 

iMowee Island, 



1799 
1775 
1774 
1773 
1774 
1786 
1767 
1774 
1773 
1794 
1767 
1767 
1791 
1765 
1767 
1767 
1767 
1767 

1643 

1773 
1774 
1777 
1800 
1777 
1767 
1777 
1766 
1787 
1788 
1769 
1642 
1770 
1786 



Magne- 
tic Va- 
riation. 



U'Aff'E. 

1 30 £. 
10 6 E. 

9 3 £. 

4 30 £. 
3 10 E. 

6 E. 
10 29 E. 
12 12 £. 

8 OE. 

20 E. 

40 E. 

20 M'. 

20 W. 
3 W. 

10 £. 
8 20 £. 

7 40 £. 

8 40 £. 

6 31 E. 

5 2a £. 
5 13 E. 

2 50 E. 

8 12 £. 
10 £. 
10 12 £. 

15 W. 
33 W. 
5 36 £. 

12 40 £. 

9 £. 

13 5 E. 
8 42 E, 
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.Veatofi 


Magne- 


^V ear of 


Magne« 


Names of Plac;bs. 


Obser. 


tic Va- 


Names OF Places. 


Obser- 


tic Va- 


« 


▼ation. 


limioii. 




vation. 


riation. 


Norfolk Island, 


1774 


^^;^l C„UeP<^^ { 


1788 


8*30'E. 


New.Cal^onia, 


1793 


1795 


11 9 £. 


NeviKGuinea, W. Point, 


1643 


5 30 £. 


PilsUrt Island, 


1643 


7 30 E. 


Otaheite, S.E. Ppiiit, 


1767 


6 £. 


1773 


9 51 £. 


N*E.. Point, 
Point Venus, 


1767 
1769 


5 30 £. 
4 45 E. 


Palliser, Cape N. Zeal. 1 


1770 
1773 


14 £. 
13 1 £. 


Ditto ditto, 


1773 


5 40 E. 


Srilly Island, 


1767 


8 E. 


Ditto ditto, 


1774 


5 49 E. 


Saonder'a Island, 


1767 


6 30 E. 


JMatavai Point, 


1777 


5 34 E. 


Savage Island, • 


1774 


11 25 E. 


— Bay, 


1794 


6 12 E. 


Tolaga'Bay, N. Zeal. 


1773 


13 40 E. 


■ 1 ditto, 


1795 


3 43E. 


( 


1643 


7 15 E. 


Ohittahoo, 


1774 


3 31 E. 


Tongataboo, . \ 


1773 


10 1\ E. 


1791 


5 30 E. 


\^ 


1777 


9 58 £. 


Osnaburgh, 


1767 


6 E. 


Tfninn J 


1793 


JO £. 


Onehow, 


1796 


10 54 E. 


I.1UUU], • ^ 


1767 


6 20 E. 


Owl^heeKarakakoa j 
Bay, . 1 


1774 
1793 


8 6 E. 
7 47 E. 


TurUc Island, 

Tanna, Port Itesolution, 


1774 
1774 


12 28 £. 
7 14 £. 


1796 


8 15 £. 


Ulietea, 


1773 


6 IQ £., 


Observatory Island, N. ^ 
Caledonia, 


1774 


10 24 E. 


Obamaneno Harbour, 


1774 


6 14 E. 


Ditto ditto. 


1777 


6 laE. 


Palmerston Island, 


1774 


10 1 E. 


Woatoo, Faifbaveu, 


1796 


9 41 E. 


Pitcaim Island, 


1767 


2 46 E. 


Waygiou, . | 


1775 


1 E. 


Pudyana Island, 


1774 


8 33 E. 


1793 


1 14 £. 




1767 


10 £. 


Whitsunday Island, 


1767 


6 £. 


Pulo Aroe, 


1767 


low. 


William Henry, Pr. Isl. 


1767 


7 OE. 


Port Jackson, N. Holla&d 


1770 


8 £. 


WaUis Island, 


1767 


10 OE. 








York Island, 


1767 


6 E. 



AKT.Xxil.— ^Ofe^r»a^2ow^ on theRateqfa Chronometer^whm 

* tinder the influence of Magnetism. By George HARirEy, 

Esq. F.R.S. E. M.O. &c. Communicated by the Author. 

On reviewing my paper on the influence of magnetism on the? 
rates of chronometers, published in the 19th number of the' 
'Edinburgh Philosophical Journal^ I find there are some strik- 
ing peculiarities relating to the time-keeper A, which seem to' 
merit a farther examination. ♦ 

' By a reference to the Table of Rates contained in the sixth*' 
page of the essay here alluded to, it will be perceived that 
the different directions in which the magnetic influence oper* 
ated on the time-keeper, produced alterations of rate, remark- 



* • This chronomctcl- was In toy possession only for a short time, and I was, 
tlKrcfdr«, preheated ironi perfuming all the experiments I intended witti it. 



able for th^ir magniliicb «id diversity, and the results of 
which I have endeavoured more particularly to illustrate by 
means of the accompanying figure. 

.The hra3s case of the chronometer is d^oted by the circle 
XII, III, Vr, and IX, Plate IX Tig. 2. 9 being its main 
spriiig, and 3 its balance ; and hj referring to the* radial Uoes,. 
AO, BO, DO, EO, FQ, HO, KO, and LG, it will be perceived 
that they respectively represent the direcCk»is in whifih the mag. 
DeUc force operated on the machine during the d<ifierent experi- 
matits; their poatticms also being more particulairly de^ngna- 
ted by means of the degrees represeating the measures of 
the arcs, which compose the dotted or external circle^ The 
Kne LO, for example, passing through the centres of Ulft 
time-keeper and main-spring, indicates the direction of thft 
magnetic force which produced the maximum acceleration ; 
and HO, forming with the hne connecting the centres of the 
balance and chronometer an angle of ST*, that in which the 
maximum declension of rate took place. So also the radkd 
line KO, forming with LO an angle of a hhe magnitude, h 
that in which was produced a vaiiatbn <^ Kate, hearing tq iim 
maximum acceleration the same ratio that the daily aberration 
in DO, forming likewise with the radial LQ produced an 
angle of &7°, does to the dmly increment produced in the ra«>^ 
dial EO. 

By referring to the rates determined in the positions BO 
fad DO, and which were respectively ^^9^^^^ 9^^ ^?S'^«'Yt 
it is evident that, in the trandiation of the magnetic force, 
from the former direction to the latter, throngh |h^ arq BD 
of 63% a considerable augmentation of rate was produced ; 
and it is therefore probable, that at some interqiediate point 
9f the. arc, a daily rate might have been obtained, which 
should <?oincide nearly with the mean detached rate of the 
qi^rpnometer, or -1-20". 4. In Uke manner,, by comparing th^ 
rates in the directions FO and HO, it is equally probable 
(hat a swiUr point might have been found in the arc FH; 
a^nd so also may a third have existed, between the pouxti^ 
H, !E^, and a fourth, in some part of the arc LA* 
. In the sixth page of the paper before quoted^ it is obr 
served, ^< that the removal of the centre of the spring, from 
the axis of the magnet, through equal s^rcs, appeared to haje 
produced proportional d^ensiopii of t%i» ;'' or by a refiprmt^ 



\ohen under the iT^umee ^^ §dt 

to the figure in question, that the translation oT the attractive 
force, from the (fireetiott LO to KO; occasioned a d^Iensioii 
of rate, proportional to that produced, by changing it from 
£0 to DO; and although a similar proportional declehsion 
of fate could iiot be satisfiwtorily traced in the other dtree'*' 
tions in which the magnetic powei^ operated, there is eru 
dence sui&cient to warrant the conclusion, that four pmnts alf 
least existed in the circumference of the timekeeper in queif^ 
tion, through which, had the magnetic force been propagati 
ed, in directions proceeding to its centre, the daily aberration^' 
of the machine would haire coifictded nearly with its rate, 
when detached from the magnet ; and that, moreover, two of 
these lines of detached rate, are to be found in that half of 
the chronometer represented by the semicircle III, VI, IX./ 
and in which very nearly the whole of the balance is situat-' 
6d; and the other two in the remaining portion of the time^ 
keeper, and in which the major part of the main^spring is td 
be found. 

If, in order to aibrd a more perfect illustration of the dIM 
in question, the proportional declensions of rate before Alvtd* 
ed to, be supposed to unifcmnly prevail^ from any one of the 
positions in which the attractive force operated, to Me thaf 
is adjacent to it, we may dbtakn a more definite idea of the 
probable portions of the lines of detached rate. Su]^)ose| 
for example, it be required to determine the situation of th^ 
line of detached r^te, between the pmnts B and D, which 
include an arc of 63°^ according to thh hypothesis. It wilt 
be^fottod that its dtpeeticHi is in the liiie CO, forming with 
the radial DO, an angle CQDcrf23°.4; since 38^7 + 2'\6t 
63^ : : 33^'.7— «0".4 : 23°,4j nearly. In like manner, the po^ 
sition of a similar linei ia the arc FH, will be fou^ to be in 
GO, forming with f O an angle FOG of 4irJ>i for W.I + 
28".2 : : e7° : : gr.l— 80"-4 : 4^6 nearly. So also its situation 
in the arc HK, will befotmd by a like process, to be in the line 
10, forming with the direction EO^ an ai^le lOE of SS^Q, for 
6(y'.»+88".S : 63° : : S(y'.8— 30".4 : 2S°.9 nearly. And the 
fourth line of detached rate MO, will be found to form with 
AO, anr angle AOM of aO',6, since 68".9—18".6: 63«: : 20".4 
*-18^.6 : 2^.5 nearly. 

The relative positions of these lines of detached rate, merit 
however some further attention. In the^rsi place, the line 
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of detached rate betureen the points H and F, forms very^ 
nearly the same angle with the line HO, that the simiiar line- 
between the points B and D does with the direction DO. Nor. 
is the difference between the arcs CD and IK very consider'* 
able, the lines of 4etacbed rate CO and IQ being nearly pp*., 
pQsite to each other ; or practically speakipg, fprming ap angle 
of about 24;% on opposite sides of the- line joining the hours 
of III. and IX. It may also be regarded as singular, that; 
the other lines of detached rate SO and MO should be so 
.nearly opposite to each other ; and that the sum of the ratea^ 
in the directions AO and KO should approach so nearly to. 
equality with the rate in the direction L0# , 

Considering the variations of rate as uniformly constant in 
the several arcs above determined, it may be interesting to 
compare the different degrees in which the rate changes ia 
different parts of the circumference of the chronometer. Com« 
licencing, for example, with the rate of change in the arc BC^ 
we shall have S9°.6 :.23" : : 1«» : 0".58; that is, an accelera- 
tion of rate takes place in the arc BC, proportional to -f 0'^58 
for a degree* In like manner, for the arc AB, we shall have 
27'' : Sl'U J : !*» : 0".78 ; or that a diminution of rate is pro- 
duced in the arc AB, proportional to — C'.TS for a degree. 

According to this principle, the following 
Table has been constructed : the first column 
denoting the arc ; and the second, the rate ac- 
cording to which each degree of the arc changes, 
on the supposition that the variation of rate is 
uniformly constant, the signs + and — * indi* 
eating whether the rate is accelerated or re- 
tarded. 

From the preceding Table, it therefore ap- 
pears that the alteration of rate produced in 
the quadrantal arc BE is distinguished by a po- 
sitive character ; in the quadrant EH by a ne- 
gative; in the quadrant HL again positive, 
and in LA again negative. Of these rates of ' 
change, the greatest is that in the first quadrant 
from B to D ; in the second from F to H in 
the vicinity ,of the balance ; in the third from 
H to K ; and in the fourth from L to M. 

Plymouth,- June 26. 



Arc. 


Variation of 

Rate for 
each Degree 
of Ihe Amu, 


BC 


+ 0".56. 


CD 


+ 0"^7 


JJE 


+ 0".36 


EF 


— 0".23 


FG 


— i".93 


GH 


-. 1".94 


Hi 


+ 1".18 


IK 


+ 1".17 


KL 


+ 0".67 


LM 


'— 0"v80 


MA 


— 0".76 


. AB 


—^".78- 
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ARt. XXIIL— HISTORY OP MECHANICAL INVBNTIONSt 
AND PROCESSES IN -THE USEFUL ARTS- t 

I. Browns Atfnospheric€d Engine, 
We have seen a model of a pump in which the air in Ae barrel was 
rarefied by burning the shavings of wood at the top of the barrel/ 
an airtight cap being put on when the rarefaction was supposed id 
be at a maximum. A certain quantity of water was thus raised above^ 
the valve at the bottom of the barrel, and the operation was ire-/ 
peated till the water rose to the desired height. Though this expe^ 
dient might be found useful in cases of exigency, it had not a suffi- 
ciendy practical character, and we have not heard of its being intro^ 
duced. 

' An analogous though totally different principle has been happily ap« 
plied by Mr. Samuel Brown to create a vacuum in pumping engines^ 
whidi may be employed both to raise water and drive machinery. The 
specification of the patent by which Mr. Brown has secured his righC 
to this invention, was enrolled only in June 1824, so that we are not 
able to speak of this invention on the authority of any actual trial of icf 
on a lai^e scale. The prindple, however, of the invention is highly in-i 
genious, and we are disposed to view it as a formidable rival to the steam 
engine in its best form. » 

In its general character of an atmospherical engine, Mr. Brown's in-* 
vention resembles the steam engines of Savary and Newcomen, but the 
vacuum is effected by burning coal or oil gas within the cylinder, so as 
to consume the atmospheric air. ' 

' The general appearance of Mr. Brown's engine is representied in 
Plate IX. Fig. 16, where a and b are the two cylinders in which the 
vabuum is to be produced, c and d two rising mains leading from the 
reservoir i to the top of the cylinders a, b. Coal or oil gas is conveyed 
from a gasometer through the pipes e e andff, the last of which pass in- 
to- the cylinders, and terminate in the perforated burners g, while* the 
pipe e terminates in small openings with sliders h h, in the sides of the 
cylinders a and b, immediately opposite to which are lateral jets, com- 
municating with the burner g. 

The reservoir * is filled with water, which, by pasdng through the 
pipe j into k, raises the float /, and by pushing up the rod m, elevates 
the end n of the beam n %. The cap o will thus be lifted from the 
cylinder b, and the cap p brought down upon the cylinder a. By open- 
ing the stop-cocks, the gas is to be let into the pipes e and f, and the 
jets at both ends of the pipe e, near k and A are to be set fire to. The 
slider h having been lifted by an arm g, moved by the ascent of the rod 
m, the flame of the jet e instantly communicates with the burner g, and 
causes it to burn within the cylinder. In the upper part of the ap- 
paratus; there is placed a small cylindrical glass vessel r, which is more 
than half full of mercury. It vibrates on pivots, and as the rod ni 
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ateendfl or defoends^ two tmall anna $, fixed to the rod im« strike a pin 
on the Bide of the mercnry reasei, and thus raise and depress it alter* 
natdy.. The m^rculry bding thus lti&d6 to fiow to thfe low«r Mb giv^ 
motion to certain minor parts of the ^ftgine^ at will ^ afterwards ex* 
plained. 

In the position of i^ in the flgute^ the rito of the end # of the vessel 
luM by the rod t drawn the slider v over the mouth of the pipe j and 
closed it, opening at the same time the mouth of the pipe «. The 
water thus flows fri»n % into w and into d d, forcing the float x to ascend 
and lift the rod y, which raises the end a of the beam, and takes the 
cap p from the cylinder a, while it places the cap o air-tight on the cy« 
Under &. 

. By this descent of the end n of the beam the rod m is brought down, 
tvhidi, by th^ intervention of the arm y shuts the slider A. As the gas 
at ^ is now' burning within the closed cylinder b, the air is consumed 
daiing the combustion, and a vacuum produced. The water, therefore, 
rises, as in a pump in the main J, and flows over the top into the cylin* 
Aet b, which is thus nearly filled, the rarefied air escaping through smaU 
valves in the top of the cylinder. 

During the process, the retumii^ stroke <^ the beam and the vessel 
r has shifted the slider v from the mouth of the pipe j upon the moudi 
of tf, and by the same operation formerly described, the rod m and the 
ond 11 of the beam are raised, by which means the end % descends and 
places the cap p on the top of its cylinder, and the gas in the cylinder 
• tarns and raises the water into the oyl^der in the manner already 
described. 

In order to raise the caps ofi^ thdr respective cyUnders a and b, after 
a vacuum has been made in them, a small quantity of air is admitted 
by a slide valve in the air pipe A, which is worked by chains BB at- 
tadied to the floats / «, and by means of the lever » ss to which the slid« 
above A b attached,' the ascent and descent of the floats admits the air 
alternately into the cylinders a and b immediately after th^ water is 
risen. 

The gas is turned off and on by chains C, C» with suspended weights^ 
passing from the ends of the vessel r to the stop cook in the gas pipe / 
The water raised by the engine is retained by the valves at D, D, and 
it occupies the mains and the outer cases of the cylinders which keeps 
the interior cool ; but the greater portion of the water that is received 
into the cylinders a, b, passes ofi^ through pipes E£ to the trough F^ 
from which it is delivered through a sluice into the buckets of a water 
wheel €r6C, which 'it drives, and from the axle ctf which any kind <^ 
machinery may be driven* This whed is unnecessary when the machine 
is to act merely as a pump. 

The inventor remarks, that a piston may be worked on the principle 
of producing a vacuum beneath it by burning the air in the mannes 
above described ; and he proposes that this be done in a distinct vessel, 
so as to communicate with several cylinders, and consequently to work 
several piatona at once j the air and vacuum valves being opened and 
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sbut by the same means as the induction and eduction valyes in steam 
engines. 

Mr. Brown proposes to impel steam boats with this engine^ which^ 
he says, will require only a few butts of oil for a long voyage. 

Among the advantages of this en^e are its small size, which is only 
one-fifth the weight of a steam engine and boiler of the same power, 
and its entire freedom from danger.*— See Newton's Jourjud of Arts and 
Sciences f vol. yiii. No. 44, p. 57. 

2. 0» the Process qf Cutting Steel with Sqft Iran. 

We already had occasion to notice the remarkable practice of the 
Shakos in«America of cutting the hardest steel with a revolving wheel 
of the softest iron. Mr. Perkins repeated the experiment in London, 
and since that time it has excited general notice in every part of Eit- 
rope. Dr. Hare of Philadelphia, and Mr. Whitney^ of Newhaven, have 
both made exp^ments on the subject to a considerable extent; and 
Professor SiUiman, who witnessed these experiments, considers the 
pirocess as ** only a peculiar method of cutting red hot or possibly whits 
hot steel, for the mechanical force produces these d^ees of heat, and 
the steel loses its temper at the place of action.*'— Silliman's Journal, 
vol. vii. p. a42. 

The most careful investigation of this curious process has been made 
by M. M. Darier and D. CoUadon of Geneva, and the following seem 
to be the principal results of their experiments : 

1. Having found that the iron wheel was covered with small frag* 
ments of the steel, they could see by a microscope no appearance of 
softening ; on the contrary, they found these fragments as hard as the 
best tempered steeL 

3. Having fitted up a lathe by which they could give a determinate 
velocity to the iron wheel, they found that with a velocity of 34 feet 
per (second, an iron wheel was easily cut by a steel graver without any 
reaction on the graver. With a velocity of 34 feet 9 inches the iron 
was less attacked, and the graver began to experience an impression 
from the iron. At a velocity of 35 feet 1 inch, the action of the iron 
on the graver was decided, and increased with greater velocities, till ats 
a velocity of 70 feet per second, the iron was no longer touched by 
the steel, while the steel was cut with the greatest violence. 

3. In order to determine the effect of softening or annealing on the 
steel, our authors examined the fragments of steel detached from the 
graver at different velocities, from 40 to 100 feet per second; and in 
every case when the iron was only touched for an instant with the steel 
graver, the latter exhibited no trace of annealing ; but when the graver 
was long and strongly pressed, it sometimes became red hot In that 
C4se, however, the fracture of the steel became quite different, and f^ 
action upon it was rather diminished than increased. 

4. Having thus ascertained that the effect is not owing to the anneal- 
ing of the steel, and found that the effect was not increased by the frag- 

VOL. I. NO. II. OCT. J824. 2 A 
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ments of steely which after some time collect on the iron wheels our 
authors justly suppose that the whole effect is directly mechanical^ aris- 
ing from the brittleness of the steely which is torn asunder before it has 
time to introduce itself among the molecules of the soft iron ; and they 
consider it as analogous to the penetration of wood by a baU of tallow. 

6. Upon using wheels made of a mixture of copper and iron^ and 
wheels of pure copper, no effect was produced by them on the graver, 
though they cut different alloys harder than themselves. 

In these experiments^ however, a very remarkable effect occurred. 
Little or no heat was generated, whenJUes and steel spritigs were held Jirmly 
against the revolving copper wheel, and ^our authors observed several 
other curious facts, which they mean to study with greater care con- 
nected with the production of heat by the friction of metals. — See Btb" 
liothique Universelle, Avril 1824, p. 283—290. 

S. On the Effect of Animal Charcoal in preventing the Putrefaction of 
Stagnant Water. 

. M. A. Chevallier, of Paris, having been consulted by a gentleman re- 
specting the best method of preventing a pond in his garden from putre- 
fyingj recommended the employment of animal charcoal. The experi- 
ment was tried with perfect success. The small pond or basin was about 
nine feet in diameter, and three deep. The water proceeded from a 
spring; but towards autumn it became putrid, and exhaled a mephitic 
odour. On the 10th of August, 1823, 45 lbs. of animal charcoal in pow- 
der were thrown into it, care being taken to spread it equally on the sur- 
face, where it at first floated, but afterwards fell to the bottom. The 
effect of this was to remove all offensive smell from the water ; and M. 
Chevallier, upon examining a bottle of it, found that it had neither an 
offensive smell nor taste, though it had been out of the pond for eight 
days. 

M. Chevallier observes, that the animal charcoal which has been thus 
used in a pond, mighty when taken out, be employed as a manure, as it 
gives out by slow d^ees to vegetable bodies the substances which ithaa 
absorbed. See the Journal de Phartnaciejbr 1824, p. 73. 

4. Hughes^ Improvement in the Gudgeons of Water Wheels and Cranes. 

According to the present method of fixing the gudgeons or pivots into 
the wooden axles of large wheels by means of an iron cross let deeply 
into the wood, and held fast by wedges driven round it^ the gudgeons 
are not only liable to heat in working, but they soon get loose, and are 
split and rendered useless. 

Mr. Hughes' improvement, for which he has received a silver medal 
from the Society of Arts, consists in applying to the end of the axle a 
cast iron box, and to this box is screwed the iron cross of the gudgeon. 
On the end of the box there is a projecting flaunch, and on the face of 
this, four grooves or notches are made for the reception of the arms of the 
iron cross which forms part of the gudgeon. This cross is firmly attach- 

6 
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6d. to the cross by four screw bolts^ which pass through the flaunch^ aud 
also through the ends of the arms of the cross> having nuts screwed on 
the outside to make all fast. The hoops and cast iron gudgeons in the 
old method cost £6, 168. whereas the expense of the present improved one 
is only £4, Ib's. See the IVansttctions of the Society of Arts, voL xxxi. 

S, M. BunterCs Improved Syphon, 

'the improved syphon of M. Bunten is shown in Plate IX. Fig. 1 7. 
where AB is the long branch, with a bulb at A, and DC the short branch. 
This syphon requires neither to be blown into^ nor any suction. It is 
sufficient to fill the long branch AB> and the ball A, with the liquid, and 
to plunge the short branch CD into the liquid to be decanted. The 
bulb A, in emptying itself, draws off the liquid in contact with the short 
branch, and though the bulb itself is partly empty, the flow is unremit- 
ting. — See the Journal de Pharmacie, Avril 1824, p. 189. 

6. M. Hempel of Berlins Improved Syphon, 
Another improved syphon by M. Hempel, a practical chemist at Ber- 
lin, is shown in Plate IX. Fig. 18. It has the same advantages as that 
of M. Bunten, and is more easily constructed on a large scale. A part 
of the liquid to be decanted is poured into the funnel A, at the top of 
the tube AB, which is fitted into the short branch of the syphon. As 
soon as the flow commences through the long branch DC, the tube AB 
is withdrawn^ and the flow contihues.-*/J. Id, 

7. New Method of Bleaching Flax and Hemp, 

The flax aiid hem]) being brokeh and cleaned, and laid in bundles of 
less than a poUnd Weight, are to be itnmersed for six hours in a solution 
of slaked lime, of the consistency of whitewash. TFhen the lime is 
discharged froUi the fibres by dean water, the flax is then to be boiled 
in water, with about 4 oz. of pot or pearl ashesi for nearly six hours, 
fresh water being supplied when necessary. 

During the process of boiling, the flax must be taken out and put back 
into the alkaline solution, to disturb its colouring matter, and, when it 
is sufficiently boiled, it will feel slippery between the fingers. It is now 
to be washed in clean water, and again put into a solution of lime as be- 
fore, repeated agitation being employed. It may now remain in the 
solution at rest for six hours, and, when it is washed with clean water, 
the fibre will be left pure, but with a slight yellow tinge. 

In order to remove this tinge, plunge the flax in a weak solution of 
sulphuric acid and water, and after keeping it there for three hours it 
will be found to be of a pure white, and when passed through the hac- 
kle is ready for use. — See Newton's Journal of the Arts, vol. viii. p. 87. 

8. Sir H, Davy^s Method of protecting Copper Sheeting from Corrosion 
by Sea Water • 
The distinguished President of the Royal Society of London had long 
ago shown, that the chemical action of bodies upon each other may be 
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modified or deglroyed by changes in iheir electrical states ; that substan- 
ces will combine only when they are in different dectrical states ; and 
that by bringing a body naturidly positive^ artificially into a negative 
electrical state^ its usual powers of combination are altogether destroyed. 
By reasoning upon this general principle^ which had previously conduct- 
ed him to many brilliant discoveries^ Sir Humphry was led to the dis- 
Qovery which we propose at present to explain. Cbpper being a metal 
only weakly positive in the electro-chemical scale, he conceived that it 
coiUd only act on sea water in a positive state, and consequently that if it 
coiQd be rendered slightly n^ative, the' corroding action of sea water upon 
it would be destroyed. After many trials, he obtained the most satisfac- 
tory confirmation of these theoretical views. A piece of zinc as large as 
a pea, or the point of a small iron nail, preserved 40 or 50 square inches 
of copper from corrosion, whether it was placed at the top, bottom, or on 
the middle of the sheet of copper, and whatever was the shape of the 
copper. Every side, every surface, and every particle of the copper con- 
tinued bright, while the zinc or the iron was slowly corroded. 

A piece of thick sheet copper, containing about 60 square inches of 
surface, was cut, so as to form seven divisions, connected only by the 
smaUest filaments, and a mass of zinc, of the fifth of an inch in diameter, 
was soldered to the upper division. The whole was plunged under sea 
water, and after the lapse of a month the copper was as bright as when 
first introduced, while similar pieces of copper undefended had under- 
gone considerable corrosion. 

The application of these results to the preservation of the copper 
sheeting of ships t>f war and other vessels is obvious. Under the sanc- 
tion of the Lords Commissioners of the Admiralty, Sir Humphry has 
been engaged in ascertaining the value of this discovery upon ships of 
war, and we learn with the happiest effect. Sir Humphry has, we be- 
lieve, found that the defended copper is more liable to become foul by 
the adhesion of barnacles, weeds, &c. than the undefended, because the 
oxide on the latter poisons the animals, whereas the clean metallic sur- 
face does them no harm. It will be necessary, therefore, as we believe 
Sir Humphry has suggested, '' to weaken the defensive action by dimin- 
ishing the extent of defending surface to such a point as to allow a slight 
oxidation of the copper sufficient to repel the animalculs, but not suffi- 
cient to occasion a serious waste of the metal." — Ann, of Phil Aug, 1824. 
In another paper, our author proposes to describe other applications of 
the principle to the preservation of iron, steel, tin, brass, and various 
useful metals. 

We cannot conclude this notice without adverting to a most singular 
attempt which has been made to deprive this eminent philosopher of 
the merit of his discovery ; an attempt, however, which, except among 
the ignorant, can have no other effect than to exalt the genius of the in- 
dividual whom it is meant to injure. Because Mr. Charles Wyatt of 
Birmingham took out a patent in 1791 for tinned copper sheets, and 
recommended tinned copper for the sheathing of ships^ on account of the 
tin resistii^ the action of salt water, it is therefore boldly averred that 
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Sir H. Davy's invention is not original. Those who wish to read an an- 
swer to this ridiculous claim> may consult the Ann, of PhiL Aug. 1884^ 
p. 141. Sir Humphry Davy's paper is printed in the PhiL Trans, for 
1824, No. I. page 151-159. 
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I. Esquisse de Voyagt au Pole Austral, et autour du Monde, sous la con- 
dutte du Capitaine BeUinghausen, Far M. Simovofp. 

Sketch qf the Voyage to the South Pole, and round the World, performed 
in 1819, 1820, and 1821, under Captain Bellinghausen. By M. 
SiMONOFF, Astronomer to the Expedition. 

As the detailed account of this interesting expedition, hy Captain Bel- 
linghausen himself, has, so far as we know, not yet appeared in any 
language, we propose to gratify our readers with a general account of it, 
very slightiy abridged from a series of letters on the subject, published 
by M. Simono£^ in the Correspondance Astronomique of Baron Zach. 

The author of these letters accompanied the expedition in the capacity 
of astronomer, and such was his activity and zeal, that the Emperor of. 
Russia appointed him, on his return, to tiie Professorship of Astronomy, 
and to the charge of the observatory in the university of Kasan, along 
with the decorations of two orders, and a pension for life of 150 ducats 
annually. 

This expedition, the object of which was to make discoveries in the 
Antarctic Ocean, and to advance as near as possible to the south pole, 
was intrusted to Captain BeUinghausen, who had accompanied Admiral 
Baron Krusenstem in his circumnavigation of the globe. The expedition 
consisted of two vessels, the Wostok and the Mimi, which were supplied 
with astronomical and philosophical instruments from London. All the 
officers and ships' company were Russians, selected by the commander 
himself, and the only foreigners who were to accompany the expedition 
were two German naturalists, who promised to join the expedition at 
Copenhagen, but who unfortunately broke tiieir obligation, when the 
Captain had it no longer in his power to supply their place. 

The Wostok and the Mimi set sail on the 3d July 1819, and arrived 
at Copenhagen at the end of ten days. From this port they set out on 
the 20th July, and reaching Portsmouth on the 29th, M. Simonoff 
went to London to receive the instruments which the Minister of Marine 
had ordered for the expedition. After a delay of fifteen days, the expe- 
dition quitted Portsmouth, and arrived at Teneriffe. 

M. Simonofl^ accompanied by three officers, ascended the celebrated 
peak, which they had seen at the distance of 120 miles. * The environs 

* The inhabitants declare that the peak is seen from the Bocayna, or the 
canal between the Islands of Fortaventura and Lancerotta, a distance of 160 
sea miles. 
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ef the mountain he considers as deUghtfnl and beautiful beyond all de- 
scription> and he was gratified at observing^ in the Botanic Garden^ 
plants from every region of the world thriving in the most surprising 
manner. 

Quitting TenerifiPe on the 19th September^ they reached^ after a voy- 
age of 49 days^ Rio Janeiro^ where they met the Russian expedition^ 
under Captain Wasilieff on its way to the North pole. The Portuguese 
government assigned to them the Ilia de Rados, opposite the town of St. 
Sebastian^ for the purpose of r^ulating their chronometers^ and making 
the observations for the longitude and latitude. 

After a stay of SO days, the expedition quitted Rio Janeiro^ and after 
passing the tropic^ the ships were continually enveloped in the thickest 
fogs. 

'' On the lith Dec. 1819>" says our author^ " which corresponds to 
the 14th June of our climate^ the first snow appeared, in the latitude 
of 52". On the 15th June w« arrived near Southern Georgia, and from 
that time we had to struggle against innumerable dangers and misfor- 
tunes of every kind. The island of Georgia is covered with ice and eter- 
nal snow. The northeast side of the island having been visited and de- 
scribed by the immortal Cook, we surveyed the south-west cpast, which 
had never before been explored. 

■ On the 17th December we passed Clerk's Rocks, and on the 2SJd we 
discovered an island to which Captain Bellinghausen gave the name of 
the Island of the Marquis de Traverse, * (in honour of the Minister of 
the Russian Marine.) This island, of which we made a survey, has a 
volcanic peak, from which columns of smoke are continually discharged. 

On the 27^, we passed, at the distance of 30 miles, the Isles dp 
Rencontre, which a dead calm prevented us from approaching. 

On the 29th we arrived near the islands which Captain Cook called 
Sandwich Land, t This great nalVigator had, from a distance, considered 
die Capes Saunders, Bristol, and Montague as belonging to a great conti- 
nent, but we have carefully surveyed them, and found that what was taken 
for terra firma was only a mass of sp^iall serrated islands, more dreary, 
and even more barren than the island of Georgia. On the last island, 
however, we observed here and there a green moss ; but in the islands 
of the Marquis de Traverse and of Sandwich, even this stunted vegetation 
is no longer seen. The sea which washes these shores is covered with 
huge masses of ice, and whales, penguins, and other sea birds are the 
only inhabitants of these desolate regions. 

The survey of the Sandwich Islands occupied us till the 4th January 
1820, when we penetrated beyond 60" 30' of south latitude crossing in 

• In south latitude 56°, and long. %V 30' west of Greenwich. 

f The winter in Sandwich Land is considered as more frightful than even 
in the coldest regions of the north. An interesting account of it will be 
found in Espinosa^s Memaria sobre las Observadottes Aftrotiomkas hechas por lot 
Navegantes Espanoles* Madrid, 1809. 
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parallel directions to the 59th degree^ from whence we proceeded to the 
souths and arrived at 69^ SO^ of south latitude^ where we were stopped by a 
barrier of impenetrable ice. In all this course, even to New Holland, dte 
Sandwich Isles (Sandwich Land) was the only land which we encoun- 
tered. During this long navigation,' we wandered in the midst of fogs, 
and in a labyrinth of floating icebergs, which sometimes were elevated 
300 feet above the level of the sea, and threatened every moment to 
overwhelm us. Cold> dampness, snow, tempest^ and storms never quit- 
ted us for one moment in this dlfHcult course. The only amusement 
which we had was in the contemplation of the southern lights, which 
we always witnessed with pleasure and admiration. 

This light shows itself suddenly on the southern horizon, in the form 
of a moveable white column. In its rapid shiftings it displays the finest 
colours of the rainbow ; it illuminates all the horizon, and suddenly va- 
nishes, only to reappear under a thousand other forms, which keep up 
the same play of colours. This fine spectacle amused us every night, 
from the 2d till the 7th March, when the sky was darkened with clouds, 
and the wind gradually rose into a tempest, so furious that the oldest 
sailors in the expedition had never seen any thing similar to it. Tlie 
vessels laboured, and bent under the raging waves in the most frightful 
manner, and shipped much sea at their sides. The sails were torn in 
pieces, and, to add to our misfortune, we found ourselves within two fa- 
thoms of an immense mountain of ice, against which we would inevitably 
have been dashed to pieces, had not a large wave thrown us back, and 
thus saved us from instant destruction. Our situation was the more 
distressing, that we could look for no human aid in these desolate seas. 

Our faithful companion the Mimi, who had always followed us till 
now, had parted from us on the 5th of March* Captain Bellinghausen 
had sent it to cross in a'^direction parallel to our course in the lower lati« 
tudes, and it was to join us in New Holland. Fortunately we had now 
passed in a great measure through the region of countless icebergs, which 
had encircled us from the 3d to the 7th March ; and if the storm had 
overtaken us there, our loss would have been inevitable, or we should, at 
least, have suffered the most serious distresses. 

The rapid approach of winter now announced to us that we must not 
think of advancing farther to the south. We therefore availed ourselves, 
on the 19th, of a favourable wind, which carried us at the rate of ten or 
twelve miles an hour ; and, directing our course to New Holland, we 
came in sight of Van Diem en's Land on the 24th; and on the 30 th 
March we anchored in Port Jackson, opposite the town of Sydney. Af- 
ter a fatiguing and perilous navigation of 130 days. Port Jackson seemed 
to us a paradise. The Mirni arrived there seven days after u&, 

The town of Sydney, the chief place of the colony for convicts trans- 
ported from England, may already be compared with the finest^ cities 
of Europe. Straight and wide streets, well-built houses, churches, hos- 
pitals, theatres, magazines, fine gardens, well-cultivated fields, bespeak 
the industry, the culture, the commerce, and the prosperity of that thrive 
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iog colony. It has flourished greatly under the administration Of the 
late Governor Macquarrie> who built hospitals^ barracks^ prisons, work- 
houses, manufactories, and schools, in which are not only taught reading, 
writing, and accounts, but also the principles of refLigion and morality, 
and even several trades and professions. Agriculture and commerce 
Nourish ; and even now, vessels laden with the productions of the coun- 
try export them to China and the East and West Indies. The effects of 
this are visible in the comfort and happiness which appear among ;8eve«, 
ral classes of the population, for there is a great number who have settled 
voluntarily in the colony,. and who constitute the dass of honest and re«. 
spectable citizens, ^he convicts whose term of exile has expired, and 
their children, are gradually incorporated with them, and often become 
very honest and useful members of society. 

The government has found it imposdble to civilize the natives of this 
country. Some of them, however, b^in to feel the benefits of civiliza- 
tion. They send their children to Sydney, to schools expressly establish- 
ed for their instruction, and the parents seem to derive pleasure, and even 
importance, from theiir progress ; but they themselves are unable to aban- 
don their idle and wandering mode of life, living like brutes in the woods> 
where they have neither fire nor habitations. 

Notwithstanding this these people are quite harmless. During the^ 
time of my stay at Port Jackson, I resided in a tent on the shores of the 
bay opposite to the town, and not far from the forest which these savages 
frequented. I went several times unarmed into their great assembli^ ; 
and though they were often intoxicated, I never received from them the 
least insult or act of hostility. The English likewise allow them to en- 
joy perfect tranquillity, and do them aU the good in their power. The 
natives csmy fish to the village, which they exchange for wine, to which 
they are much addicted ; but I speak only of the natives w)io live in the 
neighbourhood of Port Jackson, for those in the interior are said to be 
cannibals, and often attack the colonists who are established at the foot 
of the Blue Mountains. 

The rapid progress of this colony leads us to anticipate that New Hol- 
land, equal in extent to all Europe, will become a powerful state, like 
that of North America ; though the want of navigable rivers, and the 
consequent difficulty of inland communication may be an unsurmount- 
able obstacle to the colonisation of that vast territory. Our stay at Port 
Jackson was prolonged to thirty-eight days. The friendly reception we 
experienced from the English, the kindness shown to us by the gover- 
nor, and the attention and politeness with which we were loaded by the 
commissary-general, and in short, by every person employed in that co- 
lony—merited our warmest gratitude ; and we quickly forgot all our past 
sufferings and dangers, in the obliging and hospitable treatment which 
we received. The governor supplied us with the means of repair- 
ing our vessels, which stood in much need of it, especially the Mimi, 
which had received very considerable injury from a large ieeberg. 
During our stay here, I was constantly employed in astronomical ob- 
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fiervatiionB^ whenever the weather permitted it; and^ besides the usual 
occupation of regulating the chronometers^ &c I determined the position 
of several stars in the southern hemisphere^ which had not been observed 
since the time of the Abb^ de la Caille. * 

We had scarcely lost sight Of the shores of New Holland^ which we 
quitted on the 8th May^ when we were assailed by a furious wind. 
Captain Bellinghausen at first intended to make for the equator^ but a 
contrary wind^ which obstinately pursued us^ not permittiDg this^ we 
directed our course to New Zealand^ which we had proposed to revisit, 
This storm^ which lasted till the 19 th May^ was succeeded by a dead 
calm^ but the rolling of the sea was firightfiil. A huge wave^ which had 
struck our starboard, and carried away the baUustrade^ and every thing 
which it founds had nearly swept off Lieut. Ljeskow, who was saved 
only by clinging to some of the rigging. 

After some days we perceived the Blue Mountains of New Holland. 
We tacked about with a good breeze, and entered Cook*s Straits^ On 
the 28th May we watered in Queen Charlotte's Sound, behind the Long 
Isles, opposite to Matura. 

The. natives speedily visited us, and as we invited them on board, 
ihey came and exchanged their cloths, their wooden spears, their stone 
acissars, and their hooks of stone and shell, for oar nails, knives, axes> 
mirrors, and other trifling articles. 

The New 2^alanders are of a middle size, and of a robust structure 
Their faces are tanned, fuU of expression, and tattoed with various 
figures. They have a great degree of vivacity, and their eye£i diq^day 
much martial spirit. Though they conducted themselves very peaceably 
towards us, as the strongest, we were on our ga%rd against being sur- 
prised. We, therefore, never landed without a strong escort; a precau- 
tion which we deemed the more necessary, as we had heard of recent 
instances of their perfidy ; and we well recollected the cruelties which 
they had shown towards the French Captain Marion, and to ten men of 
the crew of Captain Fumeaux, who had been here with Captain Cook. 

The views of the coast are highly picturesque, with lofty motmtains 
entirely covered with dense impenetrable forests. The weadier wais fine 
during our stay, excepting on the 3d June, when a furious storm arose, 
and raised the waves to such a degree, that we were obliged to throw out 
a second anchor. 

We spent only five days in New Zealand, occupied in regulating our 
chronometers, and in surveying the island of Matuara and a part of 
Queen Charlotte's Soimd. 

After a navigation of eight days we perceived the solitary island of 
Oparo, the paountains of which have a very singular conformation, being 
very narrow at the base, very pointed at the summit, and wholly ooveied 
to their top with lofty trees. The natives came to us in their canoes, 

* Sir Thomas Brisbane has since determined the positions of more than 
10,000. 
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and brought us lobsters and other provisions. They are of the middle 
size^ of a copper colour^ and possess an extraordinary d^ee of vivacity. 
They go quite naked. One of these wished to accompany us. He had 
firmly resolved upon this; but when he saw his companions return, and 
leave him behind in the vessel, he was seized with a love of home, threw 
himself into the sea, and swam to his countrymen in the canoes. 

On the 5th July we came in sight of a low coast covered with trees, 
and, upon approaching it, we found it to consist wholly of coral, without 
any inhabitants. We next entered the archipelago of the Dangerous 
Islands, near which we discovered another group of islands, quite un- 
known, to which Captain Bellinghausen gave the name of the Archipe^ 
logo of Alexander L The inhabitants x>£ these islands are entirely sa- 
vages, and the most ferocious that we have yet encountered. They ab- 
aolutely wished to have no communication with us. They set fire ta 
their forests, in order to terrify us, and prevent us from landing. The 
captain endeavoured to allure them to the ships, by expressing, in ugns 
and gestures, our friendly dispositions, and by exhibiting to them and 
offering them several presents ; but all these inducements were in vain. 
We at last tried to frighten them, by firing muskets in the air. They 
seemed to believe that we wished to exterminate them by fire : They 
exhibited water, and scattered it in showers, as if to show that they 
could extinguish our fire. The captain did not wish to use force^ and 
returned on board his ship. , 

From the Archipelago of Alexander I. we sailed for Otaheite, where 
we regulated our chronometers, in order that we might reduce the lon- 
gitudes of several islands that we had discovered in our last course. 

Since 1815 this island has been wholly converted to Christianity by 
the English missionaries, but it was not without many severe stru^les 
and sufferings of every kind. Pomary, the actual chief of this island, 
was the fiirst who, with some of his connexions, embraced the Christian 
religion, which gave rise to a bloody war. The new converts were de- 
feated, driven from the island, and obliged to take refuge in £imeo. 
Here Pomary collected new forces, attacked Otaheite, and brought the 
whole island under his dominion. He recalled the missionaries, and 
built a great church, in which he thus harangued his people : — 

'^ If I had adhered to my ancient religion, I would have slain you all, 
and driven you from the island ; but the Christian religion, which I 
have embraced, teaches me to love and to pardon my enemies, and there- 
fore I love and pardon you." 

This conduct made such an impression on the islanders, that they 
were all converted to the true faith ; and from that moment peace and 
harmony reigned in the island. 

The Missionaries, who are continually occupied in civilizing and in- 
structing the people, have invented an alphabet for the Otaheitean lan- 
guage, and have translated the Gospels of St. Matthew and St. Luke. 
They have taught the children to read and write, and to sing hymns and 
Psalms. 
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In setting out from Otaheite> we passed befbre the Island of Knisen« 
stern, discovered by Kotzebue : we made more than 10 degrees in lon- 
gitude ; andj as the season approached for making a second excursion ta 
the Icy Sea^ we directed our course to Norfolk and Howe Islands^ in 
order to return again to Port Jackson^ where we arrived on the 8tb 
September. 

Our second excursion into the regions of ice was npt less difficult and 
dangerous than the first. We completed this perilous navigation in 1S4 
days^ and in that period we discovered seventeen new islands. 

All these islands resemble each other. Their bases are banks of coral, 
covered with fruit trees of the finest appearance^ in the middle of which 
the palm tree raises its majestic head. All the inhabitants of Aese pic- 
turesque islands belong to the Malay race. Their tint is copper-coloured ; 
-Hind their language, though rudely pronounced, is soft, and abounding 
m vowels. Their habitations are huts, encircled with pallisades, and 
covered with herbs and the leaves of trees. 

Although the inhabitants of a country, with so fine a climate, and 
so fertile a soil, may live happily, yet they wage continual war with each 
other. Eternal enmities reign among the different races of the people, 
and the strongest give the law to the weakest, with a cruelty beyond all 
description. We had the satisfaction of saving the lives of four boys, 
who had escaped from the hands of their persecutors : we took them 
on board our ships, and carried them to Otaheite, where they were 
received in the most amicable manner. 

With the exception of Otaheite, we have only met with one unknown 
island whose inhabitants we distinguished from their neighbours by a 
remarkable sweetness of temper. This island is in the neighbourhood 
of the Friendly Islands, and is called Ono. We stopped there two days, 
during which several chiefs of the island passed the night on board with 
a d^ee of frankness and security which we had never before met 
with. 

The principal occupation of these islanders is fishing. Those who 
have had any communication with Europeans, fish pearls, but only in a 
small quantity. 

Their manual labours consist in making miits, of a species of stufi^ 
woven out of the bark of trees. These stuffs are commonly white, but 
sometimes they give them a yellow colour, with a plant of the genus 
Folypodium. 

The Otaheiteans are also occupied in making butter from the oil 
of the cocoa nut. They cultivate leguminous plants, roots, fruit trees, 
orange trees, lemon trees, ananas, and bread-fruit trees. 

The pleasure of a voyage in a climate so mild and abounding in every 
thing, is a little diminished by the burning heat of the sun, and sultry 
weather, and by the great number of coral reefs which surround these 
islands. One evening, when we were very near the Island of Ono, we^ 
heard the sea groaning, so as to indicate the breakelrs of a reef: the 
warning was fortunately in time, and we escaped from certain desthic* 
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tion by quickly turning about the ship. The survey of the new iaiaitds 
which we had discovered^ and their geonomical determinationsj termi- 
nated the labours of this voyage. 

In the course of the voyage I have niade many physical observationtu 
During 161 days, from the 2d July, when we entered the tropical re- 
gion, till the 1st September, I observed, at all hours of the day and. 
night, the state of the barometer, thermometer, und hygrometer. The 
'barometer rose every day gradually to its highest point, and fell very, 
slowly to its lowest point. This rise and fall took place twice every 24> 
hours. The barometer reached its maximum height at 1)^ in the morn- 
ing, and 9^' in the evening; and it came to its minimum height at 3^- in 
the afternoon, and 3^* in the morning. In our climates this phenomenon 
is not perceived; but tmder the tropics, and in the open sea, where the 
air is more free and more homogeneous, the heat more uniform, and the 
winds more regular, it shows itself with more r^ularity, because it »- 
not opposed by changes, and. by extraneous causes. During our 8taji» 
between the tropics, and ^t Rio de Jandro, we made more than 431 G 
particular observations.. 

, At Fort Jackson we were received by the English with the same hos- 
pitafity as before, and having finished our business in that port, we. set 
out on the 31st October, directing our course right south to Macquarrie 
Island, where we arrived on the 17th November, and found a number of 
English whale ships. 

Here we felt,, for the first time, an earthquake at sea, the shocks 4)f 
which were very strong. The whalers, who were on the island, fdt it 
also three different times. Earthquakes, we understood, take place there 
every month. 

We continued our course to the south-east, sailing between large 
masses of ice ; but notwithstanding all our efibrts, we never could pass 
the 70th de^ee of south latitude, and this only in one place. In all 
others we could only advance to 69^% and the ice was there 300 fathoms 
thifck. * 

The second polar voyage was much more perilous than the first, audit 
was only to Divine Providence, and the vigilance of our captain, that we 
owe our safety. On the 25th December, 1820, when we wete assem- 
bled for divine service to return thanks to the Almighty on the anniver-^ 
sary of the victory which we had gained before Paris, we struck with 
great violence against a huge mass of ice ; but fortunately the shock Was 
oUique : the ice only grazed the part of the vessel where the anchors 
were suspended, (and which was fortius piurpose provided with a double 
parapet,) which was carried off by the violence of die shock ; but the ship 
sofl^ed no injury, and showed no mark of leakage. 

After having encountered so many dangers, we had at last the satis* 
faction of making several new discoveries. On the 1 1th January, 1821, 

* This is certainly a large number of fathoms ; but it stands so in dw 
original. 
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we disooyered^ in ed"* SO' of south latitude, an island, which we called 
Peter L ; and on the 17th of the same montli we fell in with a coast in 
the same latitude, which we named Alexander I, These lands are en* 
drcled with ice, which prevented us from approaching ihem, and exa- 
mining them more narrowly. The discoyery of these islands is the more 
remarkable, as they are the most southerly of all the lands that have 
been discovered in that hemisphere. 

We next directed our courf« to New Shetland, which consists of se- 
veral islands. We surveyed the southern coast of it, and discovered six 
other islands. They are, however, all uninhabited, ba^en, and covered 
with snow and perpetual ice. They are only the abode of penguins and 
whales. 

From hence we set sail to New Georgia, and terminated our navigation 
of the Icy Sea to the south of the same island at which we began our 
researches, having often passed the polar circle, and having sometimes 
. remained there more than 15 days, which no navigator had ever done 
before us. We made the complete tour of the polar circle, and we re- 
turned to this island from the west. T^e celebrated Cook has said, in 
one of his voyages, '^ I have navigated the southern hemisphere under 
different latitudes, with the view of demonstrating that there is no great 
eontinent, unless, perhaps, in the polar regions, into which, however, we 
cannot penetrate." We succeeded in penetrating into it in several 
places : we passed the southern polar circle, and navigated the seas be- 
yond it, which nobody had done before us ; and if the coast of Alexander 
L is not part of a continent, we may say, in confirmation of the 
words of Cook, that we have met with no trace of this pretended polar 
continent. 

We have enlarged our geographical knowledge by the discovery of 
more than 30 new islands ;■ and besides many useful and important ob- 
servations in several branches of science, we have enriched our mu- 
seums with many new and rare productions of the three kingdoms of 
nature. 

From New Georgia we sailed to BrasO: we arrived at Lisbon on the 
1 7th June, 1821, and anchored in Cronstadt on the d4th July. 

Such is a brief account of our expedition, which lasted two years and 
twenty-one days. Although we were twice more than 120 days in very 
nnheidthy seas> yet, out of 200 persona^ we lost only three sailors : one 
fell from the top-mast and was instantly killed; another fell into the 
sea in a dark and stormy night, and was swallowed up by the waves; 
and the third died of a disease which was incurable on land as well as 
at sea." 

II.— On the Anhydrous Sulphurous Acid, and on its appUeation to the 
Liqurfaction of some other Elastic Fluids* By M. Bussy, of the 
School of Pharmacy. 

X HIS very interesting paper was read at the Society of Pharmacy in 
Paris, on the I5th March 1824, and is published in the Journal de 
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Pharmacie for Apl-il 1634. Independently of the value of this Memoir, 
it may be considered as confirming the experiments of Mr. Huttoii of 
Edinburgh^ who succeeded in the year 1810^ in freezing alcohol at the 
specific gravity of .798. As Mr. Button did not publish his method^ in 
consequence of his using it in his extensive manufactory of artificial 
salts^ some doubt was entertained respecting hi»experimenta; but those 
who had opportunities of knowing the talents and scientific resources of 
that gentleman never doubted the reality of his results. These results, 
too, are described with a minuteness of detail which no sagacity could 
have anticipated ;' and we doubt not that the process of coi^lation dis- 
covered by M. Bussy, when brought to higher perfection, will either 
completely establish or overthrow the detailed results given by Mr. 
Button. 

M. Bussy's Memoir is so interesting, that we shall gratify our readers 
by a translation of the whole of it. 

*' Having been led, by researches in which I was ei^ged, to suppose 
that anhydrous sulphurous acid could be obtained liquid by a simple di- 
minution of temperature, I made some experiments which confirmed 
this opini6n. I had at first believed that a considerable reduction of 
temperature would be necessary, and I consequently collected the gas in 
very powerful frigorific mixtures ; but I soon found that a mixture of 
^100 parts of ice with <me of muriate of soda was sufficient to liquify 
completely the gas without losing the smallest quantity. 
. *^ The apparatus which I employed consisted of a matrass, in which 
I put equal parts of mercury and sulphuric acid. This mixture served 
to produce the gas, which first passes into a vessel surrounded with 
melting ice, in order to condense the greater part of the water which it 
might carry along with it. It afterwards passes into a long tube, fiUed 
with fragments of fused muriate of lime, and it finally passed into a 
small flask, surrounded with the cooling mixture, where it condenses it- 
self into a liquid with the pressure of the atmosphere. 

" When obtained in this manner, the liquid sulphurous acid enjoys 
the following properties : It is colourless, transparent, of the specific 
gravity of about 1.45, and it boils at the temperature of 10° below zero, 
(14' Fahr.) It is, however, easily preserved at the ordinary tempera- 
ture, even for a long time, because the portion volatilized produces a 
cold sufficiently considerable to reduce the temperature of the rest below 
the point of ebullition^ ^Vlien poured on the hand, it produces a sharp 
cold, and completely evaporates. When poured drop by drop into wa- 
ter, at the ordinary temperature, it occasions a species of effervescence, 
owing to the volatilization of part of the acid, the temperature is loweredy 
and the surface of the water is covered with a thick crust of ice. When 
it is poured out carefully, it never mixes with the watar; and in this 
case it collects at the bottom of the vessel in the form of drops, like oil 
that is heavier than water. If it is then touched with the extremity of 
a tube, or any other body, it is suddenly converted into gas, and causey 
a kind of ebiidlition in the liquid. 
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, ** Presuming that the cold produced by the evaporation of the acid 
must be considerable^ I surrounded with cotton, the bulb of a mercu* 
rial thermometer^ and after having poured upon it some drops of the 
acid, I agitated it in the air. The mercury descended regularly to 35° or 
36° below zero^ ( — 3S° Fahr.) but when it reaches this point, it descends 
with a rapidity which the eye can scarcely follow^ through a space of 
30% and sinks into the bulb. Not doubting that it was frozen^ I broke 
the instrument^ and found the mercury in a solid state. / 

^^ The mercury may be /rozen in a still more convenient manner, by 
putting a small quantity into a watch glass, adding the liquid sulphu- 
rous acid, and evaporating in the air-pump. We may thus freeze, in 4 
or 5 minutes, 15 or 20 grammes of mercury, adding as much sulphurous 
acid. As the mercury is in this way constantly seen, we can easily note • 
the instant of congelation, and we perceive its surface no longer of an 
unifonn curvature, like a fluid, but having irregular depressions, occa- 
sioned by the process of crystallization. 

*' I have since attempted the congelation ot ether and akohol, by sur- 
rounding with cotton, small balls fllled with these fluids, pouring on 
them sidphurous acid, and placing them under the receiver of an air- 
pump. / have thus succeeded in freezing alcohol of a strength below 
33° (spec. grav. 0.8 at B&*) ; but J have not been able to freeze ether or 
absolute alcohol. This last, however, acquired a much more viscid 
consistency than it has in its ordinary state. 

" I have not been able to measure with accuracy the different tempe- 
ratures which I obtained, as these cannot be taken with ordinary instru- 
ments ; but I expect to have soon at my disposal the means of doing this 
with precision. 

" However great be the cold produced by the evaporation of the sul- 
phurous acid, it still has its limits. When we evaporate it, indeed, in 
the air-pump, it produces at first much fluid, but at the end of a certain 
time the acid freezes, and the mass of cotton impregnated with it be- 
comes hard and soUd. In this state, its vapour has only a feeble ten-* 
sion, and the evaporation being greatly retarded, the cooling stops much 
*more quickly, as in consequence of the great difference of temperature 
between the cold body and the surrounding medium, the equilibrium 
between them tends to re-establish itself very quickly. 

*' I have recently tried with success to apply the cold produced by the 
evaporation of sulphurous acid to the liquefaction of several other elastic 
fluids. In doing this, I made the gas, when well dried by the chloride 
of calcium, to pass into a tube, having at its horizontal branit^h a ball of 
thin glass, while the vertical branch is plunged in a vessel containing 
mercury. I surrounded with cotton the ball on the tube through which 
the gas passes ; and I poured upon it some drops of the sulphurous acid, 
which I volatilized by a current of air, and at the end of a short time 
the gas condenses. I have thus succeeded in liquefying chlorine, cyan- 
ogen, and ammoniacal gas, under a pressure of some centimetres of 
mercury. These are the only gases which I have tried at present, but 
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I expect to be able^ by this means^ to liquefy many othen> and perhaps 
dly by combining preasore with a leduction of temperature^ particiiBsrly 
if we employ for this purpose bodies such as ammoniacal gas^ liquefied 
cyanogen, &cc* which, being much more volatile thto the sulphurous 
acid, may produce a more considerable Deduction of temperature. 

*^ I require only % little leisure to make farther experiments, which 
may be worthy of being reported to the Society. I shall only remark, 
Ihat in pouring cyanogen or liquid chlorine in water, an efflorescence 
takes place, as with the sulphurous add, and a thick stratum of ice is 
formed en the surface.'* 

III.— 3f«notV on the Theory of Magnetism. By M. Poissqn.. 

±ui» very elaborate and profound memoir, of which an abstract has' 
been published in the Annales de Chimiey was read to the Academy of 
Sciences on the Sd February, 1824>. The object of the author in this 
investigation, is generally to determine the r^ults of the attractions and 
repulsions of the boreal and austral mimetic fluids, and the laws of 
their distribution in magnetised bodies. In the present memoir, its dis- 
tinguished author confines himself to the theory of the distribution of 
magnetism in bodies, such as soft iron, that are magnetised by induction 
only, and without any coercive force ; and in a second memoir, not yet 
completed, he proposes to apply the general theorems demonstrated in this 
memoir, to the distribution of magnetism in needles of steel magnetised 
to saturation, in which the distribution becomes permanent by the ac- 
tion of a eoerdve force. 

The investigations of M. Poisson are founded on the ingenious theory 
of Coulomb, that the boreal and austral fluids, in place of being trans* 
ferred, as was formerly supposed, to the opposite ends of the magnetised 
body, are only displaced in a very minute degree, and do not even quit ^ 
the particles of the body to which they originally belonged before it was 
magnetised. 

From an experiment of M. Gay Lussac's, (see page 373.) M. Poisson 
supposes, that the mutual action of two magnetic particles belonging tb.^^ 
diffbrent bodies, depends on the matter of each of these bodies. The 
quantity of both flidds, in each substance, when neutral, is supposed 
to be without limit, and, therefore, the difierence in the action of two 
diiBferent metals, under the same magnetic influence, cannot be ascribed 
to different quantities of boreal and austral fluids in each of them, but 
to a difierence of action on their partides. 

The phydcal foundation of the question bdng established, he proceeds 
to consider the dispodtion of the boreal and austral fluids in magnetised 
bodies. In a cylindrical needle of soft iron, small in diameter, and 
finite in length, its two fiuids are united in equal quantities through 
its substance, and thdr actions bdng equal and oppodte, they destroy 
each other, and exhibit no indication of magnetism. Let a centre of 

1- 



«a8gtietaaactioB5 or 4 magnet^ be pboed iir the direetion of tlie sxis of the 
.cylindrical needle inrodnced, the fluids will now be decomposed, or s^a^ 
lilted, from each othar^ bttt ea^ boreal and austral particle will be very lit* 
tie removed from its original position, and, in this state of dbplao^men^ 
4ie two fluids wlQ succeed eadi other ^tonfttely along the length of 
the needle, and the lenglh will coaast of a series of very small partly 
each of which will contain, as in the neutral state, the two fluids in 
^ual quantities.. M« Poisson does not think k necessary to ini^uir^ 
whether the length of those parts is equal to that of the constituent mo* 
lecules of the iron, but he assumes it to be very minute, * so as to have 
BO perceptible refaition to the diameter of the needle. 
. From the equations of magnetic equilibrium,^ M. Poisson deduces tho 
general conseq^ience, that though ihs bor^ and amstral Jtmds are distrim 
bated throughout the mass qf a body magnetised by induction, yetihe a^ 
traetwns arid repulsions which it exercises extemalfyy are the same as if 
it were merely covered by a very thin strcUum formed qf the twojtuids, in 
equal quantities, and such thai their total action upon aU the points witkit^ 
them ^ould be equal to nothing. ^ 

If the body contains an empty space within it, aqd if there are centres 
of magnetic force within that space, and without the body, the body 
must be r^rded as terminated by two thin strata; corresponding to the 
^tsrior ind exterior fiur&cSe; atid the adticn of ikfftt tlvo atrafaos any 
pnt of the substance, joined to that of all the glvten^^itofarca of msgi»tic 
iotloB, must produce a perfect eqpiilihriuiKi* In.ibb case, the boreal 
Wd aofitnd fluids may eacistin different quaotities s» aalAkiof these iMrst% 
provided ihey are always in equal quantities in the tw0 aioten taken 
together. 

Mlien the g^eral tomuhe are af|)lied to the case of f h^ 
sal shell of unitem thidknesi^ the follofwing remaitol^ iheotteuLis ob* 
iianed: v 

' A nu^^neOe needle placed in the interior qf a hoUoutsphere qf sqft iron, 
mid iso email as not ioesert any sensible H^luenee oii ^ sphere, vdll not 
be sul(fect to any magnetic action, and will, eome qn e H^y, mst asMef osgf 
pohirify from, the effect of the earl's magnetiem, or from ^mt ef Any 
Mer magnets pUtoed withoia the holkw sphere* 
. Hence it follows nlto — 

. That if magnets are phoed within thie sphete, th^iOeMon tm a emoB 
needle withtna H,Joined to that qf.thi sphere iie^, osinrngneHeediby their 
action^ wiUproduee a r&ult equal to asero. This is a^vthnm, for, from' the 
second part of the theorem, . the extorter action must be the 8am& as if 
the two fluids were united in the ccasdre of the^sfAie^e, which wovdd neu^ 
tialise their action at all distances, as these fluids are neoessarily presenf 
in equal quantities. Hence, if we conaider a ^ane as a sphere of hifl« 
nite radius, we may infer^ 

'^ dee the paper in tbit Nmaber, page %if^ on the pyro^leccHdty of the mi« 
nuteftt porficlNi ol the tourmaline ajid other pyro^lectric minerslsr 
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' Tfidf the interposition of soft imn^ of any giten ikithtess, imf &^ a 'great 
Irxtent^ must he snjfficientto prevent the transmissidn afikefnag^nefte acftdni 
■* In applying Ae fonnulie to a hollow sphere mi^etised by the eartl^% 
•action, it follows,— - - * 

* * ntit though the magnetism, is not confined to the exterior surface of iht 
"hollow sphere, and though its intensity may be determined jbr any point of 
^he soHd shell} yet the magnitude of the three component firces prodttcddhy 
it, (on a point without it,) is wholly iNJ>EPE>fi>JSNT ot the tHKJK^ 

'KKSS or THE METAL. 

' In comparing this theory with the ingenions experitnetits of ^rbfessof 
Barlow of Woolwich, the general agreement is so striking, as to leate n^ 
^ubt either of the accuracy of the theory itself, or oi most of the im- 
portant deductions and laws which Mr. Barlow had previously obtained 

if^m direbt fexperiment. 

I • • • . • 

W.'^Veher die ungtelche JErregung der Wdrme im priSmatiscJien Son'^ 

' nenbilde. ^ 

On the Unequal Production of Heat in the Prismatic Spectrum, By Iff. 

* Seebeck. Read 13th March, 1819, and Inserted in the Memoirs of 
theRoyal Academy of Sciences xrf Berlin for 1818-181ir, p. 305. ' ' 

(Tnn li^ovirB of several natural philosophers have been directed ttywsfds 
this curitnia 8al]{}ect. AeeK»rding to Ltodrism, the highest degree of t^« 
peratoiB is produced in the yellow. RoclKm inds the place befeweeil 
yellcrvr and Ted the warmest, w:hi<!h'he calls orangS and Jo^ig-oraiig^. 
S^nebierjitstesft as tlieresult of many dbs^rvatiotis, that the jri^ isalimyv 
wanner than violet, butt yellow sometimes warmer than red. Herschel 
found the warmest point beyond the colouitd speetiium produced by the 
fitiam. ^faealie ootild not discover any diffia'eiice of temperature ^klier 
above or below the spectrum, but found the warmest place in itit redi 
JSn^^SMd 80<m' afterwarda arrrred at the same rcs^lis as Hersdie), knd 
maintained tihat the highest d^ee of tempetatiffe wH^ alwaya ibuiid hc^ 
yond the outer lanit of the red* • > . . 

' The discrepancy in the results of so many accurate observe^ led 
Mr. Seebeck to examine wheth^ the apparatus or the mode of obs^rvli^ 
tion might not account for thia difference in the results. T\s6 obseha- 
tbna which form ihe substance of this paper wei^ instituted in ^ 
eottTBe of the yeans 1600-^1808. Mr. Seebeck soon abandoned tbe'tdftf 
of a quicksilver thermometer for that of an air thermometer; with a 
8in§^e hall, whidi he fbund far to aurpaaa faia expectatioils. Hie gieatest 
difficulty in the employment of the instrument arose from itsoseilkfjondj 
^vdueed by sudden changes in the atmosphere, clouds, however fd^, 
or moist ^aUeeting befbre ibe sun, as very often happens even in a^ 
patently serene weather. The observations, theiefoi«, were frequently 
repeated with the same prisms on different days, apparently most clear 
and devoid of damp, and they Hf^e found to correspond best wiA dne 
Mother afWra^honder storm, or during the first serene days after a tdlif- 
toned tainy period. 



Ukdimlfmg, with Q..y&fj U>iQ, baU« half an inch (Parjs measur/^) in diai> 
met^, /TIus faaU wa« untfQrml|r jcovered with Indian ink, , and; a scal« 
fixed tQ the tabe, whoscf O-was one ineh distant from the, ball, the vp{)^ 
fUMt: bei}|^£terf€»%, di£90gpgpid« . Tha lenf^th oiibA colQuved fluid M the 
^he,. the;la(|«rhavjng: been snfficaently wetted, was about ana inob. 
Xhts lih^nqaiiieter. was ^iqms^ to ^e li^t only i^th its ball,, being iixed 
upofi a si:^^p<qrt whiah alloF^d it to be raised or depressed, and- appli^ 
either vcartieally or horizcmtaUy, A screen was made use of for Jceepimg 
ok, the mff&^om p^rt of ^. spec^xum, having a fissure, . which ci^uld 
be .widan^; or jDontracted at {deasure. Some^es also experimexntls 
Ki^a^ ms4» with only one half of the screen, or with no ^reen at; all. . 
. 'H^t room W^. exposed tp the south, was laxs;e,;aQd could b^ perfec^y 
obseuTfid. The time of tha obs^vations wasbetweeu eteven. and ona o'doi^ 
The prism was either fixed to the window shutt&r, or a ray of light of 
^ihont 7 inches- square let £ill v^pon the prism, which was so disposed 
as to have the refracting angle lowermost, covering the upper third i^e 
with, blade paiier j also, sometimes the lower edge ^as .covered, . in orde» 
to obtain. a better defined ^otrum* (renerally the prism way stationary 
in this position, the thenno«cope being exposed to the dlfierently eolouted 
rays in different heights, in doing which due attention wa^ paid to the 
dIfiinrenoB pf lempesati^r^-arisinj^ from^ the distrib^tlen(.of> th^;h^t In 
the^room, which w«a always coldeiJ below, being cpveved; with a ^ItratQin 
ofplsb^fer. . ,, 

' The prisms. employed were various in descriptions and size ixorp. f to 
1^ indi broad, and many of them also, though jQot considera]|;)ly, jd^km 
i^t in thdr apgjUs from fiO"*. JBxpeiiments made with. the great^;or 
smallest angle of the saipeprisp^a did not give any perceptible diff^e^ce*, 
. ^r. Se^eck proc^ed^ now to ent^r into the detail of a great nvunhei? 
of obs^yations, from which he draws the following results: 
.. ^. There is.always hea,t prod^pe4 in tb^ prismatic ,8pectri|m^ wM^k 
ialef^Blijn thi^ limits, of the. vii^lfit, ,,. ^ .. , 
^, $. The heat increases through blue and gre^n ; and, . . > ,, o- 
. ,3. B,eaches ita maximum in yellow for obtain kinds of. prisms, pi^ti* 
<^^l^^of winter;! and f ccording tp UJf, .Wunsch; ahjo, p( jdcahol ,^n(ipU 
<?f:tuipant^if. .- . . . . . " .....;.. jj. , .,- 
^.f. The solution of sal ammoniac, and of corrosive snblii^afe and.jBc^ ' 
centrated colourless sulphuric acid produce the highesf^degrap of tfnH^«K 
rature between the yellow and the red, in the orange., 
-6. Crovm glass or eonun<m white gUss has the warmest point in the 
middle of red* 

6. Flint glass moves the warmest point beyond the well-defined q»ee« 
tmm. (Mr. Seebeck adopts here the limits as given by Newton.) 

7. Beyond the red, the degrees pf t^n^perature diminish, but a slight 
action is perceptible in all the prisms. 

MK^^back liad(/ound that the colour of muxfate of dlver^producM by 
theactiaaof. the prismatic spectrum * is difi^errat in proportion to ihoia 
i^lours themselves, being reddish-brown in and beyond ibe^ viole«/U«9 

3 



l»w ia Ihe jf>eU<»Wi And vedin And lieytOBdtliejM. tn tha.|^«wiH( df 
iiikt^mm, which {Hoddoe tlie k^heti degfeo^^liMlbcymid «h« led, d# 
Hilti ealoaring nt^ fouiid «iltii*ely beyond tbe priMiaticii^eiHarttEii/ f 

Iffr. Seebeek obettvee, thil i^ aathMtf who have ive*t«2tli(» «iitt# 
iulgeefhaye n^t in general soficieiitly^ MMiae of ^tl«0tia «t6li not at idt^ 
liidkai)^ what priams they employed in Ihdr experfaieats* The de?^ 
fttettkla and sttcoessiVe tidcf of teinperatiUFe observed by fiosie pluloB0«ft 
phela^oiii the yellow towatds tho red seems to be pfodtioed by tb# ap** 
plieation of lenses for effecting the i^ays of hght< Mn Seebeek never s^ 
latned a sidgle res^t of that kind> as 1^ always observe the- aetl<fn of 
the sim^e rays. He found that a prisin of eoioEimon glaw^ one AA64ji 
Krliich wafl nfti^hj brou|^t the liiaxitlium of temperaftiro below thered^ 
while, the same prism hftvifig this side poDshect^ gave thiF general restiH of 
iho highest telnp^ature in the red< Mr* Seebebk eonsid^s the hahM^ o^ 
fight on the extremitiifs of the spectniffi as appertaini^ to ii. iThejr faeidi 
been observed by NeWtdn^ but eo^sid^ed by him and his sneoesscrs^ a« 
being produced by irregularly distributed light. The halp below thtf 
red has a faiht red cdour^ that above the violet is very pale violet blue« 
fTbese colours insensibly diminish, so that Uo limits oah be assigned to 
themj and they 4ire easily observable if eondensed by collecting Icnsea* 
There are also prisnis which j^oduee halO% very distinct and well 
definedj owing to the occasiohal texture. Thes^ should he esu^ded l9< 
making experiments on coloured light. But not only bad pisms, as 
Mr. Wunsch assumes^ but even the best produce the above-mentione^ 
faint halos. Ritter first remarked a faint yellow and .red Immedlatefy 
below the blue in prisms of glass. Mr. Seebeek observed the sam^ id 
a ptisni of water whose refracting angle was 40*. -^ ■ 

In concluding his paper^ Mr. Seebeek remarks, that, in judgii^ 
of coloured lights it is always necessary to consider, not only the inuii 
Heomtj but also the colour> or ais he calls it accor^ng to Gdthe, ^^ 
polaric opposition of colours, as distributed in ihe spectrum^ in anal<^ 
to the properties exhibited by a magnetic bar. Upon the sameprindph^ 
he fbund that orknge-.coloured glass depressed the place of the maxhnuin 
of heat in a prism of crown glass, while blue glass, con^bined with a pr&m 
of flint glass, showed the same temperature in aud beyond the f^/ 
These observations, however, IWr. Seebeek does not consider equally de» 
cisive with many (^ the other ones. 



AaT, XXV.— NOTICES OF RECENTLY PUBLISHED , '♦ ' 
BOTANICAL WORKS* i. 

Gbeat'Britaik^ , 

Wc pledged oursMves in thfe previova Numbei' of ^a Journal; to Ifio^ 
tice the Fmodkal Botanical Works which appear in Oreat Britikin;; kM 
such. 19 the. increasing taste fyr this delightful stttdy,«-HK> sucoesirfyiyi 

& ■ ' ■ 



jiftiibfi ¥^Ufl[>leJplx{^eUoQ8^Qf (cmg^ iiixm» now mUllyated 'nt cm 
.^KAeos^*-«Dd 80 great is #& |i«un]i)^ (^living plants introiiuq^lO'Otiff 
.€o]l9eti^ii9/^at no less lliui six ^pntJily p^l)lip|ti<H>s« 4Kmiaiiiupg «k^ 
loured figures and deseriptions of between forty and fifty iesKotte u^^fiti^, 
.a]t« ^iDml^ted ^ BHlsjiM Hior i^ i)i^ mjHmnPL to 1^ that tHere 
ifiU 8«m1>e a l^ant of iSwl^iSeta U) xmH th^ WS^ dcapandi . Aim pt- 
v^od^ and most ^siH^y In i^o ixim%rf tat tM, ^bas ikt fldenoe of li^ 
lUculture been so much iMlovp^ as At ibe present ^me* The gardens ^ 
jQ^cfoi^d and Gaimbrldge» oi»^ m celebi^ted> b^ve itidooi lost ifi&r naiAea; 
'ibttt ihcsjs jSiList tbe Eoyal <foxdeli of K^wTi witli !»s incompafi^ble esUki^ 
ii(m of Kjsw Holland and C$;pe pkn&s; tHe noble instilsifsoD i>i tKe 
^ortlcukural Society at Cbiswidk^ oondiictad upon a scale so exteitem, 
^md on 9 plan so liber«il« Ihak «Tery botanist and ev^ety cvHtnUc^ in Et^ 
tope may sbaiv ik its benefits; ^ait of Liiverpo<;d» xviicb is ko poeti- 
iiaily deb in East and West Indian plants;' die exbnrare grounds idf 
-Messrs* Iioddige% whose palinf*fapase stands unri^al^ed; and of Lee 
And Kennedys WhidfyandBrames^ &c. whicb^ under the namd^luuw 
Aerles^ contain a vast assortment of new and tare plants^ to wbkb men (If 
«ci^e bare ready aceess; nabieious piiv^e eollectiO&s> ei^eciallyin 
Ae yidnky pf London, amoflgst wbieh tboi^ of oar esleem^ fnelids^ 
Mr. Barclay of Bury Hill, Mr. Cattley at East Bamet, and the iate'l^^ 
Ridker, wftl bold tHo first rank; the n^ lEi&fd Botame .^ardoiii of 
Sduibilrgh, trbicb^ so mnnificendy ^upportdl by government, so Mf 
Erected by Ih*; OtiJiib), and so well ctdttivated by Mr. lIPNab; aq^ 
what wi^ shall mention last, though it k nOt the least in our esteem; th^ 
Eoyal Botanic QMeiA dP 6ii|sgo#, ml^dk, tnthaH die Advantages it 
possesses by dii vsk '«ommerioe of the dty^ and whOe St ooidt&iiies to bb 
lui seidoindy supported by its nnmerotu and Wealthy proprietors as it hi^ 
idtheito beco, wiU not dnink from a oomparkon with any of the'es- 
(ahiisbments now mentioned. Theses, aid far more than' wd can 4feak 
6f specifically, have, aided by their tri^asur^y die labburs'6f the auttiors 
5t|8t aUtidefl to, and not'of dietos^t^; for the works of Smidi,- Of 
BroiBm;h€ Li]Mley> ^^ of 'Safisbmry, and Aildrews, and Rds^oe, ^bd«r 
tesdhumy^to the benefit tliat thieir rdspeedve audiors have d«^ved from 

. I'be pvAOiC^doH^whilAi It Is^idW peei:diarly our iiHention to bodee^ ar^ 
First, the '^Botanieal Magazine/' begun by Mr. Curtis, and condnued 
by Dr. Sims, the oldest estaWshed work of an, having been commetl<^ 
In I T89« Of this w<Mrk, as is well kndwn^ the greater number of the 
figures were from the pendl of -^e accurate Mr. Sydenham Edwards > 
latterly they faiV^been executed "by Mr. J. T. Curds, who possesses i 
talent for ^wing plants, which ^ scarcely to be excelled but by his 
inimitable repre»entadons of insects; of which a lasting monument (6 
his abilides wiU/be Amhd hr the^ fflates toi Mr. Kirby's centory of ini 
9^;^ in, the.voli^e of,I4,i^iMean Transactions^- ai^drjn his admirable 
iKork, entitled, "\6ritish Entomoiog^" The engravinjgs are by Wfd^ 
flelL 
gecondiy, The *' Botanical Rtpsier" established in 1815, by Mn 
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Keftj iint in' which we find matty srtteles from the. aiMe ptii 'of Hfr* 
Ziudley* The drawings in the early part of this work are by Mr. SjV 
lienham Edwards; Mr« Han is the present draftsman; 'Mr. Watts is 
•^ tile en^^vof* . . 

Thirdly^ The '* Sotahieal Cohinetr byConlrad Loddlges and Son^^ 
ft pftbli^atios began in 1818, Whiohj thoi:^ pretending to nothing moi^ 
than giving sueh a representation of each plant as ehall be recognised at 
first si]§^t« together with tome aeconnt of their qualities and modes of 
eultivatioB^ yet contains (for it has now extended' to nearly nine Vb^ 
-lames) a gt&tM mass of flgures^ drawn in a yery masterly style by one 0i 
Jtfr. liOddige's own familyj and engrayed by the eminent Mr. George 
,Cooke» We belieTe> frpm the great success this little work has met witli, 
that onefkTOttrite oljectwith the worthy authors is accomplished^ naro'ely> 
>lhe desire which they have that others j^hould share in the gratification 
^ey have themsdresao abundantly enjoyed in cbntemplatisg andstudy- 
ing these varied productions of the vegetable kingdom. If we may be pero- 
•mitted to find fault, where there is so much to praise^ w> should say 
that the absent of. generic and specific eharacters and syaoi^yms is a 
^efect> the. inconvenience of which we have often exj^erienced^ These 
^wonld occupy a very, small spaoe, and could not but be generally ac^ 
jseptable. 

I Fourthly, Hooker's " S^^oiie ^hra,*\ commenced in 1822, witkdraw^- 
it^ hy the author, wluch are engraved by aa excellent artist of Glafr- 
^W> Mr, SWiin. The psindpal deai^. of l^is being to. gire figures of 
inew plants, on of such rare aud:lili^e:known.oAe8iAs ateinost deservihg 
Hf iUustratlmii either ftom the peculiarity of thek chmsctern^ their his- 
40ry^ or their properties, .Dr» Hooker is very fttU on itlKS disseftSona of th|^ 
|Mtr4» ef ^wet^oa^ei^ . both in hie plates and desmptions^ and we find 
ii^ii It very considerable. number ff Orchidodus plants, wh|cb are no.leaa 
taaaarkaUa fi>r the curiqas aud .varied structure of their fiowers,. tfaaii 
/orollmv beauty offgrm^nd odours . . . \:> '. -.-'w. 

: ; Fifthly, Mr. Watson began in .189S, his *' JAsn&rQbgia Britatmice^^ 
<ii€ History of the Trees an^ Shrubs wbiph will ]il^ in the opeH air iaBrit 
Inn, which hasj^xtended to \9 Nq«$ .The .pl|ite$..ai^ accompanied .hjr 
specific characters, arranged upon a new and peculiar plan, of which wedi| 
|u>t exactly see the benefits The obsery^itions «|id ei^tt<^l remark% &c* 
#10 to appear afterwards* 

' Sixthly, and iastly, we shall jneotf «*n Mr* Sw/eset'a ^f iFfow^r Ghird^A 
, The couc)udipg one of these publip^tiops not beuig hX thit.lime Wi44u 
our read),^d Mr. Watson's work hairlpg profes^dly not (^j^ pf,.thll 
descriptions.t^mpleted, ,vre sl^U co|ifin^ our att^tiputo the:9rst fcHO^ 
of the publications just enumerated j^beginning with that numbor of eac|> 
which appeared at the same time with the ^rst number oi this Journal j 
imd we sball cont^ue tljius to review thcan copfec|i|iYf^y^ ,. , ... 

'BotanicdlMas:a%ineforJaly,No>^^0\ 

Tab. 2495. Sida auriia of Wallich, of which no representation .hafj 
previously appeared. Sent to the country from tlie Eastrlndi^ byjpr. 
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V^aUich* U ?496> Conanihera h\fblia, a pkn^t of ChiU^ where Its bulbous 
roots, ^e eaten by the natives, both bpOed ^i^d raw, and said to be very 
goo4 la soup. t. *^W, fjaurtft a^gregaiaj n. sp. ** foliis perennantibiiif 
oyatis acuminatis triplineryiia subtU9 glauds, peduncnlis nmplieibiia 
axilla^ijbus aggrc^tis, braeteis ac^q^ ovatis concavis." IntrodttC64 
by the Horticultufal Society from Chin^ Allied to I^urus Myrrha* 
t S^dJBj, panna edfttZ^i of Bp||tnipal Magazine, t^ 775, a species from Pern, 
with tuberous esculent roots^ and ascertained to be the €• indica of 
^uiz and Payon^ introduced by Mr. Lambert, t. 2499, Aspidistra lucidn 
^f !]|^ot. Reg. t. §28; which Mr. Brown considers as having some afi$nity, 
)yit]i Tupistra. t. 2500, Vu^enia carinthiaca. t. 2501, Psidiutn CaUteif 
0tiupi, of which so fine a figure is given by Mr. Lindley in his Cotlp^r 
taned ]Soianica, t. 2^02, Sarcophtfllum carnff^m of Ti^unberg. 

No. 451. August 

; Tab. 2i503, Astrapasa Wallichii of Lindley's CoUecl. Bot. 1. 14, figured, 
as was the plate in the ^U Reg. from a plant which blossomed in his. 
Majesty*s Collection at Kew. t. 2504, Erinus lychnidea of Willdenow, a 
native of the' Cape of Good Hope. The pure white of the upper side^ 
of the petals contrasts remarkably with the colour of the underside,, 
which is> deep brown, having only a narrow white edge. The flowers 
we have observed to be delightfully fragraiit; and Mr. Murray, the^ * 
curator of the Grlasgow Botanic Gi^rden, finds that it bears the open air, 
. and flourishes exceedingly during the summer months, as well as the 
equally fragrant Schizopeialon WaJkeri. t. 2505, Ixora harh(xt<t of Rox^ 
burghV JPTom Indica; first sent to Britain by the late Mr. Potts; one of 
the collators fpr the' Horticultural Society, who died last year on his 
ifetum from thie East Indies, t. 2506, Pedtcularis canadensis; brought, 
over ft-om North America by Mr. D. Douglas, another collector, who ha^ 
jtit embarked in the service of the Horticultural Society, on a mission 
to the iiorth-west co^st of America, whence it is expected that he will 
return at the pame tim^ with Captain Franklin over land to Hudson's 
Bfiay. t. 2507, 'Fuchsia dectissata of the Flora Peruviana, a splendid plants 
to whiiih it is't^cfrhaps hardly possible' for the penpil to do justice; drawn 
itom an inAivfdiial, of Which the seeds were sent to the JBdinburgh Bo- 
tanic Garden, from Chili, by Cruickshanks. Plants of it likewise exist 
in the garden of Glasgow, derived from the same source. The fiower is 
about twice as large as that of F. coccinea, far more gracefully pendant 
and more brilliantly coloured, t. 2509, Aritm bulbifemm of Roxburgh's 
Fiora Indica, ' '* acaulis, radice tnbeiosa, fbliis decompositis bulbiferis, 
spatha cacuUata, spadice cylindracea parum longiore.'^ Native of Ben^ 
gal, and introduced by Mr. Brooke of Ball's Pbnd, Islington. 

Botanical Register, No. 113* July. 

Tab. 809, Amdryllts ignea, a new species, '* nmbella 6.' flora, perianth^ 
ladniisin tubo cylindraceo convolutis, peduncnlis perianthii nutantis 
Idhgitudine, stylo exserto, stlgmate simpHcissimo." Mr. Lindley, after 
remarking that this pla^t is a congener of A. cyrtmthoides of I?r. Sims^ 



}k^j obscfnres^ ^ tbat the oM genuB AmaryUis contains ihe rndiment 
tf several genera^ cannot be doubted ; but the pHhcipl^ upon 'which 
thtey ^fe to be separated 'reiftains to be ascertained ; and hi om' judgment 
ttis wftc^ to ¥efer dotibtM plants to iia. kdiiiitfed genus provisionaHy, 
^bAa xtpon uYicertani principle* to 6reat^ a' new one, Which the next di»i 
e^ored spedeis may Tender it nbc^ssary to Temove." Observatlbns theite 
7i^bh;i^ethftik, equally apjdicable to the OrcMdeous plants, ofwhibh 
tHnb«t every new spedes that we receive appears, 'according t6 t(he natUrt 
6f Hie present (Sharacters, adequate'to constitute Unewgetnis. 'AmaryUts 
t^ea was sent t6 EJngland from ChlK by Lord Cochrane. *t. 810, d*A^* 
Pluinitri of Jacquita tfilfruiescenk, lAnri.) brought from St. Vlncetft by 
UTr. ll'Crae. t. 811, Azalea Indida, with a pure white flOweri t tl% 
Cineraria' speciosa, which had "been considered 'a variety of C. stbirtca, 
and is a native of ihe same country with that species, t. 813, Chhrophy^ 
fiini or^hidastrum, a genus Wonging to the natural or^er A^phodeleiB, 
Mr\ Ursi established in the Botanical Magazine, of which there are at 
^sent four species ; two of theiti, of ^ich the present i^ onfe, naitiyfei 
• Of Sierra Leone, of the Cape, ali4 o6e of New Holland, '^ishais'a 
dose' affinity with C inomaium 'j but is thus distinguished, ^ d^peilidiiBi, 
fbin^ lanceolatis acuminatis a basi stricto-patentibus, panicula lamosa 
^ striata' mulfifloi'a, ramis glabris." t. 814, OmitKogalum vireni,\sp. sent 
by the late Mr! Forbes frctei Delagoa Bay, in Southern Africa^ to the 
gardeh of the Horticultural Society. '^ O. vzren^, xaoemo spicato mul^- 
florp, foliis Hneari-lanceolatis debihbua ad apioem breviter teretibus «ca« 
minatb, sepalis patentibus,' staihihibus altemis bidentatisy bnictelfr 
^oribifs'lon^orilnii*' tr;€|4-5/*17e^3tf^ aSic^O^ (M^lld-V wr. 
cwruleum,' B hatave of firazill t. St6^ J^aretssus gracUis/^Aiae^B}!^^ 
''^'1^1^, imcialis, foHisHneari-subulads'canahculatis, Wpo t^ 
' iofo\ ovario inflato, flore sulphiireo.^ It is here given, iNoth aa ^e 
opinion of Mr.' Sabine and Mri Lindley^ fhat those individuals of Ndr^' 
chsus, vrhich^Hre usually considered species, ai;^ but varieties, ci^'hle. 
of'being'sd distXDguished; and^ farther, that iii mpsi mstancea isbu 
HaWorth*s genera are ihe species, and such of the same i^genioos wri- 
ter's qpecies as can be distinguished from eae^ 'otlrerji the viirietiea nf 

''" ' ' Ldddiges* Boi€micdl€ahineiJhrJyfy';'N6.'87, 

Tab. j86l. Piper mactdosum, 863. Andromeda, caljfculaich SfiS^.EjmCfi* 
rosea, 864. Amar^Uis cab^ptr^a, 8^. IViipsdUs Canvika, 8^. Atrog^M 
capensis, 867. £rica melani^rq^ 868. Afplenium^jpahifiUMmf 6^« Soi^ 
fraga oppositifolia, b70* Crotonjodcium. 

iVb...^. August. , ; 
Tab. 871. Seldanellamoniana.S7% S.Cbim., 873. MaripatMriltidiVta 
874. Erica alopecuroides^ 875. Trillium sessile. S76»Ef)ac^ig purptrm^^ 
cens, rubra, 877. BryopJit^Uum calycinum. 878. Zieria lqn£&olaia» ,B79» 
tlibheriia grossuktri<£folia* 8^0. Grevillca sericea. 
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- . Mockers Eitoiic Flora for July* f^o, 1%, 

• Tab. 1 10, fdvUUUa-MduBjblim of Jusaeo, introdtieed to this ooutitry 

by fUfdiavd Haniaon^ £b%. €f Argsbucgh^ neai Urer^ofA, uid eomm^ 

^nkated by MevsysL Sjlieiiberd. t* 111, Ficus niUda, from the West liidieft$ 
bill although tolerably w^ agreeing with ihe figure referred to by 4Mir 
autbovB in th^fforhu maiabAricus, the true pknt, yet it is probaUy « 

.4iitJaMt «{ieciea: from lihe Liverpool Garden, t. 112, Epi4endrum9 

jiei^MM> of Svrai:tz, Mewise from the Botanic Garden {)f Liverpool 
bamg b^enintrodueed from Jamaica by €. Honfali, Esq. ^ ETertou. 

,tf lUi, TttfUha jMlluUflora, another graceful orchideous ^kant, whidi be- 
lag unable to refer eatisiactorUy to aiiiy known genus. Dr. fio<ter was 
Iadueedto«onatnietforitthat4xf /on^Aa, fimn the general resemblanoa 
of ita flowers to those -of a violet. Mr. Lindley has^ however, since ia^ 
£armed us (hat it is of the same genus as the Ionop$is pukhella of Hum^ 
boldt, Kunth^s Nova Genera, &c v. i. p. 848, t. 88, iu which opinioa 

. beds most assuredly correct, so thatthe latter name muat be preferred. 

. Mr4 I4ttdleyhas received what he'con^ders to be the same species from 
Mesiog^ and he fllrther observes, that Epidendrum cakarattim of Ft 

. Feruvinea, and Dendrobium utricularoides, and tegticulaium oS Swarti^ 
kre other 4q;)ecies of the same genus* The Icmtha paUidiflora was re- 
ceived at the Botanic Garden of Gksgow fk-om the Bacon do Bdia^; 
M.D« Trinidad ; and the same plant has subsequently been sent htisk 
laverpo^, 

. No. IS, AugttsU 

Ta»»;U4| Pidyj9fidium fiantagimum, dmvm from dried spedmena 

^ aent by ii^ Bev. liansdown Gmlding. 1. 115, Jf^reseoii^ jdantagini/bUa, 

bdoiiging to anew genus of orc^deous j^nts, evidently allied to Jlf^ 

k*i^* The'geaiarie name was given by Mr. Lindley in honour of John 

PlresQOt, JBsq. of St. Petersburgb, a gentleman kfiown no lesa by his ao* 

quaintaaoe with the more minute departments of botany, than by the 

faculties which he affords to cpmmunicatioq Ibetween men of sdence in 

, this C0un,ta7 and Russia. The spedes is fropi Brazil, where it was 

, gathered Hy Mr. Forbos, and sent to ^ horticultural Society. We 

have dried specimens of the same, which have been communicated by 

Mr. Boog from Rio Janeiro. 1. 116, Cymbidiumf bitubercuUUum, a 

new species, <' sub-bulbosum, Ibiiis quateinis ovatis ^oato-strictis nn4 

dnlatis, labello reflexo, basi tuberctikte, corolls ladniis duobus interio-^ 

- ribtis." t. 117, The beautiful Aspidium nodosum, remailcable for th<i 

jmnt in the stipes. Native of the West Indies, and communicated in a 

€ry state from St. Vincents by the Rev. Lansdown Guilding. t. 118^ 

Primula Palinnri of Jacquin. 

Drvsnmon^s Musci Seoticu 

Although we are always happy to notice the botanical works that 
may Appear in any country, and shall have pleasure, whenever it lies in 
•OTO power, in making known their merits, yet we confess that we feel 
pe««li»rj»tisfaction in doing justice to those that originate in Scotland,- 
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and especially when they treat of ^the plants of that country. Mr. 
Drummond is the sucoeaapr of tbe'late Mr. Don^ in the nursery at For,- 
£ir ; and he aeema l» he im^iixd mdth the same ze;al in. hot^nicaZ ,re- 
jiMKhM.hls waU«kii0.wnpred4»ceisor« JLike.hiw^ toQ>,heihas <ljeTPted 
niuch attention to eryptogamic botany, jiartijcularly. to jthe moifi^> ia 
wbich de|»«rtmeni Scotland is so rich ; and having collected great sinn-t 
hen of lare^ and some new ipacie% he haa .been, advised to puhUsh speci'i* 
ine»s» neatly ammgediin.the form of a hook, correctly named, and a&« 
jsorapanied by a few synonymes, and the names of thdr places ^ growth. 
iBfliiieof pptper, »ndgMienlaraaiq;ement» tWs.worlt ia sknilar^o iblt of 
itfmiSeOi.'iUid Nastier in the PlmOas Oryptqgtmicm Fifg^so^J^etHm^ 
£aeh vokuae-is to eondst of a. hundred leaves^ oppn. eaeh. .of jvhioh jn 
tetenedan eseellenl apecuntn.; and the name, syiKinyinei»»:jaod.bsbttat 
«re given on a label bebw. The janthor ha* opnt^uted himself witk POm 
Jknmg. jt* Booker and TayUn's Mu0Col^r^^.Britaiimi/!ay,i9Xxd the tWQ 
l9cottMdi works, . Hooker's Flora Suotka, and Greville's. Flora Edij\inn*^ 
A list of the jipecies is printed at the beginnings and the whole is eii« 
litkd ^ Musei &o$ioi,> og Dried Spemiena.c^ the Mo^fes.tb^t^.h^ve 
ke^n discovered in Sooiland^ with neferencea to tbmr lot^cie^i^y Xhmnaa 
PnunOKind of Forfo." 

. We may observe that the spedm^a are in excellrat order, and well 
atkctod* . Beaides many of the mosses, that ave mo«e frequency mei 
irath, «e shall mention as among, the rfte klnda#.N<»-'Jt Gf^mnottomui^ 
lapponkum* No. 8. Q. curvirostrum, the true one, different froKi. the Q* 
rupestre, with which it has, we believe, been confounded by many au« 
ibomi )No* 9^i€fp Gfiffltkmmimy,fxwBL the mountainsxtf Olpvt^ Nq^. W G* 
mkrtMiomumuNo^ S^ ^ Grimmia omi^* Nd» S7« Wewia.migrUd* No. 48. ^ 
THcho$t0mUmelUfiicuv, No. 63. Dufymodim imlint^Hm*, ^7. Ortkoirni^ 
fyNrm rufnm^hi first published as BntishinGreviUe*s J^Jtu^ni, No.,^CU 
CK Drummondih so named in Hooker and Taylnoi'^ifti^plo^ift-Bntat^m* 
(id. 3. MS.. a new 4n4 ^ery distinct species, which, we believe, has often 
been passed by as a variety of O* critpum^ No. 6i. DaUonia Merxmialla, 
not bdV^re. noticed AS Scctltish,. ]>[o.69^ Barlramia,arctfqta,]>\j^^yfi\Uo\i% 
Ihyt. .No. 71. Como^iomuni torea^.^No. 9o. Tjb^ beautify H^pn^sf 
Qci^fao^^si^^fiUnVfhifik is noticomm^n^in the jploi(a :|^nge of pomiktai^s. ^ 
P, Tha subjects lor th^iiecwd yolome.of ^is wp^k^ i^hich.will |(pp^|ijr 
V^ .|he «qouwe «£ a few. wfeks> ac«i . ^Ire94y .s;prang^ ;-SQd we may {«^f^| 
th»t it will oQ^tsin a greater number . of rarities even . than (he first ; 
fUDong them will be se^n the true Gymnostomum rupestre, G> mrij^isii'' 
fStWf^ Cr. Donianumt and G* te^ue, Tetraphis Browniojia, Spl^^hnum 
tfrme, jToriula r^yokUA and convoluta, two species which have be^ yety> 
little understood: Grimmia irichophyUa of I]|r. QreviUe in Flqr^.£4ir 
nensis; Grimmia spiralis^ (Hooker), and G, iorgvata, (Hoppe), Grim'- 
mxa leucopfvxa, GreviUe in Wernerian Transaciions, G. Daniana, G. 
u^kohr, (H^er, nov. sp.) The beautiful. Weis^iaspla<;hnoi(kflj; jpt'- 
t^roAU^^ ,polycQrpufn, D. mbulaium^ jb. vfrcns, JO. sirumiferum, /J^ir* 
ehoutovmm patevs, (i.^pilifcrump JJidgmodon Jlextfolium, and the tri^e 
p. giaucescfnsj Orihotrichum cupulali^m, O. Ludwigiij {^^Yi^^^'Xl^f^^ 



; Publishe^in Great Brify^m. ^ Wl 

to BrUaSn ; O. Hutehwks^ 0. specibmm, aew to BKifidtf ; O. rt^M^br^^ 
O. JLyeUHy Neekerd' jmrnikty FonHnalis tquofnasa, in firait; Hi^mum 
moii^, £r^.3dle6rtium, HiabieHkum, ff. s€orpioideSf'frmt.^The tme^ 
Leskea polyantkoSy Bryum dMlbahtm, B. cam^v/ii var: WMinSifgiii 
^. ZieHr, '«iaA,3^ roseitm, in ihioCificatioiii ' - /:«> 

i -f^r^ paniccu . / . \ 

)b0e^ circuliit^ in thU coiimlxyf tlu^t the fhra Dtmka woul^ t^naoir 
liate widi the 3dth Fascical^Sy by ma assmsnce fzom the leMtned autbiy; 
^nmi^fy w]bomloDg'w^Ui:|his3^th Fatciinihu^ sentiu the ui^ocmatuNE^ 
jthf^toplj two-tbircisof itare comiileted^ and that dicing the auminjip 
jpf thisycMMT he haa jbee^i niajdngeaccnmffiiBrt^ coIketnewaiAterialft, ,^ 

liindley$ Collectanea Botanica, 

" .' r ■ ' ■ . ■ ■ » 

"^ f An eightiiy and we regret to say^ a laat nuinber of laiidley's ^vahte 
j^ife^/«4#o jBoliM|£co aaay ye^^ 

, . Smith's English Flora. . 

/ W^leatpi by a letter that we have just received from the. eiinii«ii| 
fQ^ior of thia work/ that^e ia woip^g with iinsbated ardowratHtftt 
thiid vohiine of his JQi^lish Flonu , He will he able to give am Englisk 
ftation^ strictly so speakings for the^ exceeding rare. Wopdsia hyperbcff^f 
Igme i^eeimeiis having .been kixKUy conunnnicated to us veary repeiiitlj( 
bf our excellent friend, Mr. Jmnes ^ckbouseiof Yor^^ whi^ ^^9- d|S|« 
iBOvered on the^basaltic cllfis^ below Caldron Snout in Middleton^ Tees- 
dale. He farther tideb/ tkM.Mt. J« UMbfeone Imhi also^Tound it on ib» 
tkipofFak)OiiQliatBeaiu:,in thesainedistr^ .. • 

» . .- . Jloohers Flora Scotica* .J' ^ . , . ,j 

. Iti^ l^ork^ for ji seoond editfon^of whidi :tibe aiithor iaietikiiuiy et^ 
lec^ng materiHK is hefe brought to th« notice: of otqr readers |ariuci«ir 
pnlly ibt JliSeporpose of solteitiilg.f^ift: fbe botixvsts o£/thSs tovaaikf^ 
notices respecting any new or rare species of plants they mAy- discovesvl 
and ttels be a meft^:ofriieQdeiii% jeiore rp^e^t tll^< FU»». of t^a^parft 
of ^Q British d<yminicfBs. Already^ iSb9' si/AiAljbpH in the aufeh^^s poa^ 
s^on >re Tcfyjconiidertfble^ amd whilst heis aid^rbyltieialRmtv and' 
the ^noi^edge of) J9ii(^iac^e and aUe int^estfiatons-a&Di^ ^hrevitte^ 
Mr*.Am9tt^ CapUiil Cartnichael5 and Mr^BHinnioiid; ^ey will-stiil. 
verf.iaateriaUy increase^ In a sketch like tfaffs^ we dbtfnld want room 
to enumeilat^ all the new or intieresting discoverfes that have lately bisen 
B0i9de. It is bop^od that Cdptain CliMi($hael may be induced to give 
bis abundant discoveries^ principally aniorig«the Algi^ and the Eongi . 
^'%h^ piAUc iniiS- s^rate form; Under the. bead of* Mwti£. Septet x>£ 
Mr. Drummond, we have mentioned some of his new discoveries^ to 
which ure laky adds most importanit acquiskioB to the Mu^cblogia of 



J 



tl08 NotimifSoktnitttl JV^rtafeetntfy « 

0riteiB; t^ WMtia hfHJbHa^ wfricb he Has withfti tikseTew da^i d^ 
te«M4; in the Oioira inountaiBs^ glowing ^numg the todtk of th^ raft 
gktjftrepU campegttit; iq the lame atoation aa he found the alnbil 

In Pr. Hooke!r'B anniial exranioir to die Highfamda td A the 8tHdeB& 
of his dass^ and accompanied by some scientific friends^ this summer, 
there were several valtftUe additions 'insde to the Scottish Flora^ which 
are no less gratifying to the Professpr^ as evincing a spirit of teal and 
knowledge in the students in* the cause of botany > than interesting aa 
Mncenis the* ge^grapliiesl distribtifSon dT piahts. ITppnuni irffhrtuHi of 
Melir> (a moss very distinct from .H** stromineum,' though united %it& 
Hby'fifchwacgriehcri) ff.afpesire of Schwartz, nxi<!LDidi/tnodiinobsciirum\ 
uSimt now occupy a place in tiid British list/ as taattVes of the ' Bfeadiij^ 
Miie m^^mitaiiu^; aMwe are still more ^tilled in'being able to add 
idsof ^ketfAten^fidtuhdht, <m\f hitherto known as an inhabitant 4>f Lapi 
land; ficeordnig tb Wahlenberg^ and/of arctic America, where it was first 
discovered during Captain Parry's voyage. In a botanizing excursionj 
Mceihiitjustaaiuded to^ ^hiere a cohsiderabfe niiiM)dr' of 'MiVidtUls, 
sninAfcted by the same feelitag, ^e aUke eagerly en^gM i^ thd^r^ 
of the same objects^ sharing alike in the pleasure and in the tdil, it % 
pei^apa scarcely fair to mention anyone person as more Immediai^fy 
IkH AsooVefisr' df ik plant than another. Tet ^we ire s^ thi^t Hh^^g^W** 
mMettW<if MrlEatl^Uhave a^Msure Inhiij bciiilg riiiiii^ W'iH^ 
frst #ho Aied' "his ttttentbii'upbn' the ^encHa ruheM, 'oti th^'higiiesi 
|Ml»t?^'MMe^i^fiadha.*'''^he '^gt^JtsiM Lini^tih&rhafi^ w^d'aliki'fciimif 
l<>%e an ihhabltatrtof PEblitri^Patk bylLi^'^^'^ery^e few^ Vi%^ of 
tstftotw*l!escto,d»isbd'a'ihttAddi^tft!lddomr. ^ -■,»;* 

The study of botany in France is advancing raj^i^y. ' W.^Rdixtiii BW 
MttA BUd coa^utor 'of the great Humboldt, is strll engaged m pubUsly 
11^ ^MSbuth Atterideh CoUei^tS^^' Atib^t du^l^ede'Thbu'ars h^ 
gi«aH<tO'1fie' world a^pMnpUlet ti^ii Ms favoutftg ilb^p^ '^*^nle^iK)i:^ 
MMtidn of Tnesi^ sd[v^ as it ilret^ fbr a' ei^tttiin^rticm'Mlife ¥^;k ^* 
tidad; « Basal m k ¥^«sAoir, ^onddMe t|ahi» iti'lUflt^^ 
\0apmsr ■ ' ■"••■- -• '■"" * •■' ./- ■ --H''^-5-* ^ 

t AioguBte de 8ti nUairfe, who speM tiK ye^tv in ek)^ldriti|; ^e mslitif 
9i BrazU' in search of'itoits, has cobamenced^ die ptthKcadon ct V^ 
iaMMntattr 'wot^s on iktt vegetables of d^at fertile ^sountry^ die mitf 
tiottMcL ^ Plantes uatidl^ des Brasdliens/^ of vrhidt two aiiiiiAengr'havd 
iqppeal^ ; 'the elifev «« iffstoh-e des' Hantes lea ^lua temar^pialbibs M 
Jli#aii, et^'fturaguliy,'' of which four ftumbem arc annotindfed atf 
insd]^ for'puUieation. We know no audior more capable <tf cMrag Ju8«r 
«toe toauch^ subject; and w^ sball not IMl to nodce die contents ^ di^ 
pvpectiye parte >of these works* r 

M* LaBilhordiere^ so advantageously known by his publication on the^' 
■ ' '" 



plants pf New Holland;! which were gathered duiin^ the voy$gB in 
search gf La Peyrouse^ is engaged in preparing tcft &epMsi^«f»Wcount of 
his plants collected in New Caledoiua; jtndM. Gaudichaud thoee of the 
Sandwich Isdands^ n^hicb form part of the herbarium formed during the 
Voya^ €i €BigUlhk*¥l»fdsm^ These two eoUection« oomptiBe « great 
numhef of new^mdbighljhiterestlngspedes. , ' 

'. Ja the fiench^papors of last year^ we had accmnitsof M. B<»iplaiid% 
.continuing to explore the district of Paraguay In search of its^haturaA 
prbductio&S. B^t it k^pejUtu, ^ indeed We have aitt along nndersloo^ 
^rom English trateHers^ that h^ Is still a priscmer* In the Monitenir 
lor June 1824^ the following interesting article respecting him is itK> 
isattei, extraeUd from a private letter from Rio Janeiro :— t'^' Burii^ 
my stay in this country^ I have procured some detailed information up« 
on recent events in Paraguay^ which country is still under the com^ 
mand of Dr. Framda. The foUowing is the most oertaia news that I 
was able to collect concerning the fate of M. Bonpland^ which has ex* 
cited so Cvely an interest in France and England^ and indeed wher&* 
ever the J^mst oC thii^ intelligent apd cvmrag^us travel)^ is Known. It 
is about two years and a half since M. Bonpland was at Santa«Anna^ 
upon the eastern shore of the Rio^Parana. Thire he had established 
some plantations of Paraguay tea. fie was seized at noonday . by a 
company of 800 men^ belon^ng to the troops of Pr« Franzia. They 
destroyikl his. plantations, which wei^ in a. most flourishing stata^ they 
look forcible possession of the persons of M. Bonpland and of some Ii^ 
dian families, whom the urbanity of his manners^ ai^d the advant^gey 
9f rising cultivation had attracted around him. Some of thelndjana 
saved theinsefves by swUbming, rothera who offered r^su^nce. Wcife n^aa^ 
sacred by the ti^xyp^ M. Bonphmd, carrying on his shoulders a part of 
his valuable edlectkttiB of ^natural history prodTicti«n8> was taken to As- 
i|iuyipti«n» Jhe-d^tal of Fwriiguayi «nd ^e»ce s^nt to a fa«t i^^^aUtl* of 
physician to^ thegi^^oQ s. thi^ period dudag wMfb hff fmAiQKd4m.tfaMf 
^Wi|iunkiio«»,,]^tiit%i4lifleirted jhjftt|he!^h^ Hr* 

Fra9Kiai:the «upr9me.dii^0(ov ^Fiarf^my> Mid seMt.injanother.dijreedaft 
ip inspect ^ comn^fKolA]^ «ffint»ume^oti keivrom^ Bangui and Jtaii» 
perhaps 9epr tfa«pr9yfn«0:otCibiquitos a^d.^f Santa Qtua.diilft ^ait«4 
M. Bonpland ntay.^ere finish the lahovurd of a long journey; whMelm 
devotea himself to batanical^xs^^atf^ The.^riiMds oft M^Boafhrnd 
flatter themselves with the hope that the steps taken for hia Uhmitioii^ 
iiy^the ;f*rei|<ih ^vernmeiit, by lihe Institute^, and by M..dfr^H«iiftqldt|» 
will mtf |«ove ,U9fn]iOQ<saM« GeiMral .Bolitat: has Ahio.iimtteart» tbd 
swpri^ini^ directot of.Piiraguay.ar;l)etter,,in whidt he lays «lai|B.'tli^i|< 
BoBpland as the £riend of his yputb, cosiched in.the.BU)6t(«fle«tioMittt 
termsl If M. Bonpland haa the good fortune ever to r^tmrn to hiiriia* 
tive country, he will be able to give much intelligence respecting districta 
hitherto whdly unknown." i • 



STO Proceedings ^So$i$Hce.^Sciini^ JnieUigence. 



Am^ XXVL-^aOCKBDINGS OF SOCIETIBa 

. Proceedings of the Jloifal Societtf of Edinburgh, 

June eih^^Th^m w«8 read at. thk meeting a p«per *' Qu |he,Nalii»l 
History and Physical G^ograpby of 4he dittricUiof the Himalayah Mouiir 
.taiss hetwesi the riveir heds o£ the Jumna and SaUuj." Ify Qbmgb 
GowAV, M'D. ) 

This paper^ wh^ was illustrated by a mapj>f tlie. oeuntry*. contain* 
iag the routes of Uie author^ will appear in the mxt Number of ^lii 
JcmmaL 

At the same n^eeting there was commnmoatc4 to the 8oaiety> bytht 
^v. Dr. Fleming of Flisk, a paper by the. Rev. John MAcr.ic44» 
Pundeo,^ entitled^ *' Observad^s on the Germination of Fevna." 
. The Society a4ioumed its meetings till Novemher» 



Abt. XXVIL— SCIENTIFIC INTELLIGBN€B. ' * 

I. NAT011AL yHILOaOPHr. ./ 

ASrnONOMY* . . 

]. Observations on the Eclipse of the 26th Jamnary 1823^ at Casan*-^ 
)^. SimoDoiBrmade the following observations on the eclipse at Casan in 

Hussia: 

> » 

, Total immersion in the shadow, - - 7 h; SA' 66'^a tme time. * 
' Emersion, • « • « 9 . 17 .%H 

£nd«ftheec}ipB^ * * - 10 14^83 

> % Amicfls Improvement on Astronomical Instruments:* — ^Baron Zadh 
aniumnees that Psofessor Amici has communicated to htm a new prin-* 
dple, vD^n which he^am construct instruments for Inking hd^htSj evenr 
to thirds, if thepower <of die telescope ih stiEfBcient. This roeihed is in- 
dependent of 1^ minute subdivisions of >the <Iimb^ vertei^s; or wird 
mierom^en. All the measures are taken in t^e field Of the tele^ 
scope itself, upon an optical principle* We hope' to be soob able to 
give an Account of this valuable contrivanoe.' 

. 3; Lotig absente of the solar spots.-^M. ,l^xigasrgaefi observes, in a 
letter to Baron Zach, dated 10th October 1883, that he has not seen any 
■tmtsxm the sun for the preceding sixteen months. He sdds, that the 
Ileal of the summer does not seem to have been augmented by this 
eause. "^ - 

4. Eclipse of the Moon of July lOih observed at BUshey ffeath.^^^dio^ 
nel Beaufoy observed this eclipse at Bnshey Heath, in west longitude 
1' W 93 in time, and north latitude 51" 37' 44" 3. 



' ' T 1, i AfT, i?.i,VcoK«n^« i ""'^^' ^«" *«ean time at Bushty. ' 



«. 



5. je?^^ of Heat uptm, ihs 8e:ttant^^M, RQppeU^ while ittaking ohua^ 
vstions at Dengola^ in Nubia, fimnd that the exeeadve heats aflbcied<hlB 
fiextffnt in a remairkal^e manner. The error of coUimation changed every 
itfstant; Hie vernlef', whioh emDvAeedlO' of^the^limb new obcu^^ed 
'!(/ IS*'. When he took ^e lunar distances, he often found auddes 
^MigM of 30'r;4b''x)r do^Vantloftewolf a wkiole miimle. Tbeaedmogva 
were attriftrated by Mv JH&f^lik to a wbMbu expawsion in the limb of the 
instrument, the divisions haviilg been made on siliNBr.«*^ee Zadi's Co9v\ 
-Aitron, Yiftl; iae. No. 1. p..87. i 

.'■'■'..,' ' •• '.' . . * » 

- e. Singuiarspoi on Uie <S^m— On the 90di Deoember 1828> M» Poiis 
of Marseilles observe several small spots on the son, forming admass of 
spots. On the 83d, this' mass was elongated so as to form only a single 
hlaek' spot, so near to the sun's limb that it could be seen on the d*y folf 
•Idwihg.: . At the side-of this black spot' there .w«s anoth» more extended, 
with several branches, but it was not black, and might have been taken 
for a small doud which passed of«r the sun's disc. I have never,, adds 
•M. Pons, either seen sudi a spot, or heard any person qieak of it.-^ 
2ach's Cbrr. ils/rpn. ix. p. 603* :r I .... .4 

" • • . • • '.' . • , '■' ■ i .^'i 

7v OkaevTMtory at Buet^s ^^#.*— It appears- from a' Journal called 
■^e dbeja Argmttina for ArigOBt 1992, that an 'observatory was erected 
atiBuenos Ayrea, the capital of the repubUc. The latitude of the^ BIsM 
Vitiaria ia stated At^84'' ^Si 45'',.aiid.thea«igitode atS^^ 64^^ wesC of 
Greenwich, as deduced from ihe eciipse of the moon of the~Sd Au^^ 
\9fj»^. The laae «laamal infovms us, thai a Society of the Malhemati* 
cal and Physical Seienoeais established in the same dty.^^Zach's. Cortr. 
Mtron. YoL x. p* 101. .. , : i' 

B.jNew.ComH^.lB^lgtdfUrvidoalif^atBuenM J^r«(.-^In the ^onraal 
above mentioned, under the head of Asironomia, are.given^the feUcMU 
ing observations on a comet which is said to have escaped the notice, of 
all Buropisan ai^ouom^rs 1 -Thfe dbserVatiohs are as follows : > 

1821, April 5d a»» 45' 26M9'14" 21* 4' 0" ■" i 

_l$Qj»$ ^ 39 5? 20 2^ 24 10 ,. t 

25 6 45 46 46 10 23 19 30 

The following elements are said to have been computed according to 
tJiemclhodofJOr.Oihers: . . ^ .r; 

Passageof the perihelion, 4821, March 23d 1^57' M^ff. • ^ 
Long, of perihelion, . - • 11«15*5I'0'» 
. Periheliopdisfaaoe, • . « • ■^. - -0.186 - ^ 
Long, of asc. aodei -. . - • 0». U* r25''* •« • 
Inclination of pibit, - - <- 41 38 42; ' 

Motion, .---•., Direct. 



tm Seimii^ IniMg0nce. 

We cpff tlw^abow -nolMe fimi » long letter on the subject glv^ by 
Bararf Zad^ (X. p* 104r) witfaovt exfvetd^ any opinion on so exti^or« 
dinary a drcamsta^yie. It is strange that the three observations should 
Mn been mdd «l the mm» hfas «Bdmfo«l»y«adiitiactet intOfvah of 

9» .^^MMiikoJ ojitf .3ViigMMMfllr«e«Bl iSftirn^ in JfaMKb— TheMbenA 
and enlightened patr«BBgp«iMi tbefimpeiap AiesMBd^ 
.nflicMee in general^ «Qd to rmML knowledge of every ielnd> Is nowfarte 
•BieBe cmuq[»icwm0 Ahao in the nttinermiaaatyoaeaical and trigoBometricd 
«ameya vMch he baa nrdceed thioi^ont his exteiiaive dominaom* t 

Prince WoliEonsky, since he received the direction of .the £«at M^ir 
of Russiay has placed all the surveys upon a fixed and exeellent system. 
The svlrey of the gOTeininent of Wafata, under Ihe direction oTMalor* 
Ctoerai de Tenner, has been cairied <» by the netheda used in Frinfl» 
#or the measurement ttf an are of the meridian^ and^ tit g ei kimotf i aal 
{tart has been for some time compfeted. Genend Tenner measured witfc 
JMambre's apparatus two baaes^ one near Diiswiat, on the iCe, and the 
othet near BoneddU, each of which was nearly 80^000 English feet kng^ 

Nearly ^third part of the government of WBna iB8nrveyedtopogl»' 
|phi(:a]ly» on a scale of jtvw > Aiicl ift five yetoi the wfade will be todito 
pleted. The astronomical observations .weeemadeby M. Wkniefldr^ 
who has been employed for several years in determining the positiotts of^ 
inttiy'i^ointa ia Rnaia. Migor^GtfMral'de ShMheM has been terryhig 
tm, fiince 1B90, the survey of the 0O(V«fnment tf Fetersboig. He haaftii 
nishad die trianglesfram Narva to Ae Ladoga^ and has continued tiem 
eafivnordi as the htta^en of Fbdan4- He has measondl a baae of 
888aM# En^iah feet at ShivandEa^Mir SteslaMMo. The scale of thi* 
8mnnByiatobet,|vr The EngUdi foot is adopted m these surveys, 
A» finglishinch b^ng equal to 900 sagenee^ or sasehenes. 

M. Struve proposes to oonnect his trianguktiona fat aqi are of the ni#> 
ridian with those of General Tenner at Dunabenrg ; and General 8chu« 
bert ex^^ecis td eonnect hia with them at H^hlAad^'-'-See 2kdi's Cdrr. 
» ix. p< 171. 



10. Dr. Tuurk'i AHrmmmioal SxpgdHion^^TyMjeaBpeOaiAm h, we xm* 
derstJind^ empk^ed by the Board of Longitude to sail to Heligoland, 
Edinburgh, and the Nase of Ktew«ly, to^6ettie ithe longitude* of these 
points, and eonnect our recfcehiiigs with those tiiihe Continent. 

OPTICS. 

11. On a singular Scintillation of the flftofw— On Sunday the ISth 
Oet.l823^t^4^'^.^^ Baron fi^h {Corr. Aitron. Vol. ix. p- 901.) ob-i 
T!y fi* i!*** ^ very remarkablascintillation of th^ stara^ whkh aston- 
ished all who aaw it. The stars seemed to throw out sparits and jets of 
flame with surpri^ipg rapidity anivivadty. The same efl^cta wtere seen 
^every peaso^^ ^^ ^^^^ througluin achrom^tl^typera glins, so that the 
j^noroenen ^^^^ have, had its origin in the -Atmosphere and was, we 



thinks . owing to a want of homogeneity iii the aerial medium, similaf' to 
what takes place in mixing alcohol and water. ^ 

Baron Zach obierved another very curious fact, which surprised him 
more than the preceding phenomenon. When the ohserVer fixed his eye 
steadily upon any star, its scintillations became more settled and tran- 
quil ; but the stars seen at the comer of the eye, or by indirect vision, 
became more disorderly and rapid in their scintiliations. ' Baron- Zach 
states, that he has sought in vain all our works on optics for an explana- 
tion of this>eflfect« 

The laws of indirect vision upon which this curious fkict depends, have 
been investigated and explained by Dr. Brewster in a paper on the Eye, 
read before the Royal Society of Edinburgh on the 3d Dec 189S. In 
that paper he has shown, that bodies seen by indirect vision alternately 
vanidi Und reappear even when seen with both eyes, and that they as- 
sume colours different from their natural ones, certain colours vailishlhg 
in preference to others. 

12. Directum of the Axes of Double Befractwn.r^M. Fresnel informs as, 
in the Bull. Fkihm. l^i, p. 40, that M. Mitscherlich has found that in 
some salts, such as Sulfhate qfMetgnesiaf the' one resultant axis is more 
inclined than the other to the faces of cleavage, or crystallized n^ithout 
any appearance of a defect of symmetry in the crystalline forms. 

The same fact has been observed in the Brazil Topaz, and described by- 
Dr. Brewster in the Cambridge Transactions, vol. ii. p. 5 ; ' but he attri- 
butes it to peculiarities of crystallization. 

IS. On the Phosphorescence of several StU>^esitiSi'-^M. Bona^tre, who 
has made some interesting experiments on this subject, has given the 
name of sub-resins to those which are entirely deprived of essential oil ; 
which are deprived of acid; and which are soluble only in boiHng afco- 
hol, ether, or the volatile oils. The property of phosphoire^cehcfe, %li^ 
they were pounded in a poroehun mwrtur wiib a gla8ape8tie>' he f^tmA in 
gum Elemi, gum Alouchi and the gum Arbol-a^brea from Manilla. Iti 
gum Elemi the light was pale and feeble, and less than is sliownan^otiiid- 
ing sugar. In gum Alouchi, well dried and heated, the light was much 
more vivid, and the colour a little reddish. It gave out slight sdbtilla- 
tions. The gum Arbol-a-brea was more luminous than sugar; and even 
emitted light by friction in water. When these three gums were treated 
with Dilute Sulphuric Acid, they were phosphorescent in the same d^' 
gree. — See the Jovmal de Pharmacie, Avril 1824, p. 193. 

MAGNETISM. ,J . 

14. Gay Lussac on the mutual action of two magnetic Particleiinn dif* 
firent Bodies, — This very interesting experiment was undertaken by 
M. Gay Lussac at the request of M. Poisson, (see p. 356«) for the pur- 
pose of ascertaining whether or not the mutual action of two magnetic 
particles depended on the matter of each of the bodies ; which was found 
to be the case. . . - ' 

VOL. I. NO. II. OCT. 1824. 2 c 



S7i SdetM/ic If^eUigenc^. 

Amagnetical needle^ eight inehes long, was found to make ten hori- 
zontal vibrations near the direction of the magnetic meridian in 131 &&• 
conds. A prismatic bar of soft inm^ about eight inches long, fths of an 
inch wide, and y'^tb thick, in a vertical direction, was now fixed at the 
distance of two inches below the needle, and in the plane of the magne- 
tic meridian. The oscillations of the needle became more frequent, be- 
ing about 10 in Q& seconds, and soon after 10 in 60 seconds. 

A similar and equal bar of pure nickel was now substituted in place of 
the iron bar, and the needle made at first lOF oscillations in 78 seconds, 
and soon after 10 in 77 seconds. When the bar of nickel was rmnoved, 
the needle made 10 oscillations in 130 seconds by the action of the earth 
alone.— rM. Poisson's Memoir on Magnetism. 

ELECTRICITY. «► 

15. Ber%eUus'*s Method of distinguishing' Positive and Negative Elec- 
tricity. — ^When the electric current passes by means of a point to the 
tongue, the positive electricity is acid^ and the negative electricity a more 
caustic add, or as it were alkaline. 

16. Production of electricity injreezing water.-^M. Grotthus has found, 
that when water is frozen rapidly in a Leyden jar, the outside coating 
not being insulated, receives a weak electrical charge, the inside being 
positive, and the outside n^^ative. When the ice is rapidly thawed, the 
inside is negative, and the outside positive. 

^METEOROLOGY. 

17. Simonoffon th^sf^umal variation of the i?arome/er,— From 4316 
observations on the barometer, made in the Great Pacific Ocean, and at 
Taiti, M. Simonofi^ concluded that the lowest height of the mercury 
took place at 3^* 94/ r. m. and 3^* 18' a. m. and the greatest height at 
9*^ 84/ ▲. If . and 9^* 30' r. m. M. Simonoff accompanied Admiral Bel- 
linghauaen in the RussiaTi expedition to the South Polar Regions. 

18. Comparison qf Spirit of Wine and Mercurial Thermometers. — ^A 
Of ^ of very important observations on this subject have been recentiy 
made by M. Flauguergues of Viviers, with peculiar care and attention. 
The spirit of wine thermometer was one made under the eye of Reau-< 
mur bjm^elf, by his pupil the Abb^ NoUet, and the mercurial ones were 
octogesiinal, and made by the best modem artists. The experiments 
wccB often repeated. 

Reaumttr. Octogesimal. 

Temperatures. Spirit of Wine. Mercury. 

Mixture of two parts of pounded i^e, and one part by 

weight of muriate of soda, . . — 17'.4 — 18^6 

Mixture of two parts of pounded ice, and one part 

of muriate of ammonia, - » - -—13.7 —12.4 

Mixture of two parts of poanded ice, and one part of 

crystallized sugar, 
Two parts pounded ice, and one nitre, 
Melting ice, - - - - ; - 



— 5.0 


— 4.9 


— 3.5 


— 3.48 


0.0 


p.0 
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Il|Btuinftt« '^ ■ OetognuBia]. 
Temperatures* Spirit of Wine. "Menary. 

Wdl, 34 feet deep. Mean of six years* obsenration, + 10.*?' + 9.64 

Cellar, 18.8 12.7 

Hmnan hea;, • - - - - * 82.7 29.8 

Fusion and coagulation of yellow wax, - 56.} 4f9.6 

Boiling alcohol, of the density 0^851 ; the barometer 

at 28 inches Fahrenheit, - - 7S.Q 63.5 

Boiling mixture of three p$xt» of the above akc^t^ 

and one part of rain water, for the liquor used for 
Reaumur*s thermometer ; the barometer at 28 inches, 80. 66.8 

See 25ach's Corresp* Asirim. Vol. ix. No. 5. p. 435. 

IX. CHEMISTRY. 
19. MineraU produced by Heai.-^li has been very often observedf, \_ 
that the analyses of minecals are of comparatiyely litde value, as long 
as ire are not capable of reproducing by composition what had been 
dissohred. Professor Mitscherlich has accomplished this importspt Ob- 
ject. We have been gratified by the sight of beautiAil and weUt 
dyefiiied crystals of grayish-white pyroxene^ which had been obtained 
by mhaDg the e(mstituent parts indicated by analysis in the Becessary 
pvoportiim^ ani eiqiosing this nuxture to the high degree of heat eJT 
ti» porcelain furaaoM id Sevres. By this meaaais^ PnMfessop Mitsdiierr 
Mch has fucceeded in obtaii^ several species that occur in nature. He 
baa likewise observed among the diflEbrent kinds of slags more than 
forty species in a crystallized state, particularly of such minerals as are 
foun4 in primitive rocks, but likewise a good many others which have not 
hitherto been observed. We propose giving in oujr next numb^ a full 
statement of the farther details of these most important experiments. 

SO. Afudytis of Copper green from Somervilk, New^ersey, by Mr. 
Bowen. 

Peroxide of copper . 45.175 

Silica . . 37.250 

Water . . I7:ooo 

99«435 
21. Berxelifut's Analysis of the Sulpkato^tri^carbmate of Lead.-^TMs 
eminent chemist, in analysing some specimens of this interesting mine- 
ral, sent to him for this purpose by Dr. Brewster, obtained the following 
results: 

Carbonate of lead . 7i.i 

Sulphate of lead . . so.O 

Trape of muriatic add 
Trace of lime 

101.1 

In the letter with which M. BerzeUus has fitvoured as on thissubject, 

he remarks, that his result accorda with that of Mr.Irving of Edinburgh, 

who found the carbonate of lead to be 73, and the sulphate 29, giving an 

excess of 2.0. {Edin, Phil. Journal, vol. vi. p. 388.) He likewise re- 
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marks^ that as he had an excess of 1.1 of weight of the^stone> it is pro- 
bable that a part of the oxide of lead in it is in the form of a subsalt. 
" The result," he adds, *' as ijt is, does not agree with the definite pro- 
portions ; and the* small quantity of the mineral did not permit me to 
make ulterior experiments/' 

Mr. Brooke, in his analysis, makes the results agree perfectly with 
the definite proportions, (Edin. Jounu iii. 118.) yiz. about 72.5 of car- 
bonate, and 27.5 of sulphate of lead. He had no excess of weight, and 
did not obserye either the trace oi muriatic add or of lime. 

S2. Ammonia disengaged from Plants during VegetoHon.^^'M. Cheval- 
lier has determined the very curious fact, that the Chenopodium vulva- 
ria spontaneously disengages ammonia in a very free state during the 
act of vegetation ; and he has also found, in conjunction with M. Boul- 
lay, that a great number of flowers, even among those which have a very 
agreeable odour, spontaneously disengage ammonia during vegetation. 
M. Chevallier likewise obtained ammonia from the Chenopodium vul- 
varia by distillation. (See the Journal de Pharmacie, Feb.' 1 824, p. 100.) 

23. Influence of Prtusic Acid upon Vegetation. — M. C. J. Th. Becker, in 
his Disseriatio de Acidi Hydrocyanici vipemiciosa in Plantas, which ap- 
peared at Jena in 1823, in 4to. has performed a number of experiments, 
from .which it follows that the Prussic add, prepared according to Vau- 
queHn's method, destroys vegetable life in nearly the same manner as it 
acta upon animals. Grains immersed in this add die, or lose thdr ger. 
miiuating faculty. The more delicate v^tables yield to it more readily 
than the robust ones. 

24. Benwic Add in the Oil of DahUor^VL. Payen having obtained an 
essential oil from the Dahlia, has determined, by numerous experiments, 
that it contains two substances, and that the crystallizable matter pre- 
sents several of the characters of Benzoic add. 

25. Cyanuret of Iodine. — M. Serullas has discovered this new com- 
pound, which consists of azote, carbon, and iodine. It is obtained by 
heating an intimate mixture of two parts of cyanuret of mercury, and 
one part of iodine, when both are quite dry. It has a strong and pene- 

*trating odbur. Its taste is caustic. It neither alters paper of toumesol 
nor that of curcuma. Mlien thrown upon a burning coal, it exhales 
abundantly violet vapours. M . Serullas considers it as composed of 
iodine 82.8, and cyanogen 17.2. — Joum. de Pharm. Mai, 1824, p. 257. 

26. Composition, of Fnlminic Acid. — M. Liebig has found that the ^ 
fulminating silver of Howard owes its detonating property to an acid 
capable of combining in difierent proportions with different bases, and 
of thus forming as many detonating salts. MM. Gay Lussac and 
Liebig having examined i\d&fulminic acid, have found that this substance 
which cannot be obtained in an insulated state^ is composed of one atom 
of cyanogen, and one atom of oxygen, forming probably together the 
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cyanic acid. Hence the neutral fulminates will be cyanates^ and the dif- 
ferent fuhninic adds M-cyaruUes. Id. p. 257. 

27. Stdpkuric and Hydrochloric Acids found in the Rio Vinagro."^^. 
Humboldt has recently oommimicated to the Academy of Sciences^ that 
MM. Boussingaut and Rivero^ who are exploring the Cordilleras of New 
Grenada^ have analysed the waters of a river called Rio Vinagro^ and 
have found in them^ in a free state^ the sulphuric and hydrochloric 
acids. Id. 

28. Dr. Henrys Method of Testing the Nitrous Oxide. — ^Let a given 
volume of nitrous oxide be exploded with a slight excess of carbonic 
oxide of known purity^ e. g. 110 or 115 measures of the latter to 100 of 
the former. Now^ as each volume of real nitrous oxide gives^ under 
these circumstances^ an equal volume of carbonic add^ we may impute 
whatever carbonic add is deficient of that proportion, to the mixture of 
so much nitrc^en with the nitrous oxide. If using, e. g. an excess of 
carbonic oxide, there results from 1 00 measures of nitrous oxide only 95 
of carbonic add, we may safely consider the nitrous oxide to be conta- 
minated with 5 per cent of nitrogen gas. Any nitrous gas may be pre- 
viously separated by a solution of green sulphate 6f iron. Manchester 
Memoirs^ vol. iv. New Series. 

29. Inflammation of Sulphuretted Hydrogen by Nitric Acid.'^M, Ber- 
zeUus has announced that if a few drops of fuming nitric add (nitrous?) 
are put into a flask with four or five cubical inches of sulphuretted hy- 
drogen, and the flask dosed with the finger, it becomes so warm as to 
produce combustion, with a beautiful fiame, %nd a slight detonation, 
which forces the finger from the mouth of the fiask. This experiment 
was made with nitrous add more than twelve years ago, by our eminent 
countryman Dr. Hope. 

III. NATURAL HISTOBY, 
MINERALOGY. 

30. SiUimanite, a new mineral species. Form heml-prismatic. It 
occurs crystallized in four-sided prisms of about 106"* SO' and 73'' 30^; 
the inclination of the base upon the axis being US'". Cleavage parallel 
to the longer diagonal of the prism. Cross fracture uneven and splintery. 
Surface of the crystals often rounded ; the crystals themselves frequently 
bent. 

Colour dark gray, passing into clove-brown. Lustre, brilliant upon 
the single face of cleavage. Translucent on the edges. 

Hardness superior to that of quartz, or even of topaz. Brittle, and 
easily reduced to powder. Specific gravity » 3.410. Electricity or 
magnetism none. 

The SiUimanite is infusible before the blow-pipe, alone and with borax, 
and not acted upon by acids. It consists of— 
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Alumine^ 54.111 

Silica^ 4S.666 

Oxide of iron^ 1.999 

Water, 0.510 

99.286 
Mr. George T. Bowen of Phfladelphia analyzed this subatanoe, and 
named it in honour of Professor Silliman of Yale Collie. It had been 
discovered in 1817^ in the town of Saybrook^ Connecticat, but consider* 
ed as a variety of anthopyUite, to which it is said to b^r a stnmg re- 
semblance. — Journal of the Academy ofNaturtU Sciences of Philadelphia, 
Vol. iii. p. 375. 

31 . BarytO'Calciiey a new mineral species^^^Fcam hemiprismatic Figs. 

19 and 20, Pkte IX. represent two of the simplest and most common va- 

rifHes. 

Inclination of M upon itT a loa** 54' Brooke. 

h upon P (edge J) = 106^ 8' Brooke. 

, „^„ , fedge« I 95M5' 
*uponi|^^^|-g^,^ 

h upon edge |3 ss 1 19** 
e upon edge /3 ss 135" 

Cleavage is perfect, and easily obtained parallel to the ^Eioes marked 
M, also perfect, though not so easily obtained parallel to P. Fracture 
uneven, scarcely perceptible. Surface of h striated parallel to the edges 
of combination with M, of which it intercepts the edge y ; the faces b, h, 
&e. and the numerous faces appearing in the place of the edge aare stri- 
ated parallel to their common intersections. 

Colour white, passing into dirty yellowish, greenish, and grayish tinges. 
The powder sometimes possesses a pale reddish tinge, according to Mr.' 
Children. Lustre between vitreous and resinous. Transparent or 
translucent. 

Hardness ss 4.0tequal to that of fluor spar.) Specific gravity » 3.66 
Children. 

The species of baryto-calcite was first established and described by 
Mr. Brooke, (Annals of Philosophic, XLlV. Aug. 1824, p. 114.) fronr 
specimens Mr. Broilghton had left with him, and whidi he considered 
as fomething new. Mr. Brooke showed a specimen of it to Mr. 
Haidinger when in London, and on passing shortly Afterwards through 
Al8ton> Mr. Allan and Mr. Haidinger obtained several specimens of this 
substance^ to which part of the above description refers. Some of ih^ 
crystals in Mr. Allan's possession are of considerable dimensions, being 
upwards of an ini^ and a half iii length ; but tiiese exhibit that peculiar 
mode of decomposition by wbidi they are gradually converted into a 
mealy mass of probably heavy spar. The beginning of this process ia 
that coating which has been mentiebed by Mr. Brooke. 

This substance has been subjected to chemical examination by Mr. 
Children. It effirv^sces considerably with Adds. Before Ihe blowpipe, 
in the forceps, the surface bec^Bes green ; and the part of the flame 
beyond the assay also assumes a slight yellowish-green tinge. With 
borax in the'Vxydating flame, it gives a diaphanous globule, of a light 
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amethystine caiour^ which becomes colourless in the reducing flame. 

It consists of 

Carbonate of barytes^ - • 65.9 

Carbonate of lime, - • 33.6 

99.5 
being one atom of each; from which composition the chemical name (tf 
the substance has been derived. The analysis^ besides, gives traces (tf 
iron and manganese. 

The only habitat of this mineral is Alston Moor, in Cumberland. 
The mineral evidently must be refbrred to the genus Hal-baryte of 
Mohs, with the rest <^ the species of which it possesses a strong resem« 
blance. 

38. A new ore of Lead, — Form prismatic, easily cleavable in two direc« 
tions, meeting at an angle of 102° — 103% of a pale straw-yellow colour. 
This is the description given by Berzelius of a mineral which he disco- 
vered in the collection of the Royal Academy of Sciences of Stockholm, 
having the ticket— Lead-spar from Mendip, near Churchill, in Somer- 
setshire. The specimen contained also carbonate and molybdate of lead. 
Before the blowpipe, it decrepitates slightly, and is easily melted ; after 
cooling, the globule is of a deeper yellow colour than the mineral. On 
charcoal, it is reduced, and emits fiimes of muriatic acid. With peroK- 
ide of copper and salt of phosphorus, the intense blue colour of the 
flame so characteristic of muriatic acid is produced. It consists of 
Oxide of lead, ... 90.13 

Muriatic add, - - - 6.84 

Carbonic acid, - • - 1.03 

Water, - - . . 0.54 

Silica, - - - . 1.46 

100.00 
The proportion supposed to represent the true chemical composition 
of the mineral is two atoms of oxide, and one atom of chloride of lead, in 
the ratio of 38.28 to 61.72. Berzelius observes, that the composition of 
the hornlead of Klaproth and Chenevix, whose form is a rectangular 
prism, is expressed by one atom of each of the two bodies, while the or- 
dinary artifldal submuriate consists of one atom of chloride and three 
atoms of oxide of lead. — See^nn^x^s of Philosophy, xliv. Aug. 1824, p. 154. 
The same substance was noticed by Mr. Haidinger, when passing 
through Cornwall last summer with Mr. Allan, and considered as new. 
He has been indebted to Mr. Williams of Scorrier, and to Mr. Rashleigh 
of Menabilly, for specimens of it for examination. These specimens 
presented the following characters : Form prismatic Cleavage highly 
perfect, and easily obtained, parallel to a four-sided prism of 102** 27', 
and traces in the direction of its shorter diagonaL Traces of cleavage 
inclined to the axis of that prism, apparently in the direction of a hori- 
zontal prism, whose axis is parallel to the long diagonal of the transverse 
section of the vertical prism. Fracture imperfect conchoidal, uneven. 
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Colour yellowish-white, paaang into straw-yellow, and a pale but dis- 
tinct rose-red. Lmtre adamantine, particularly upon the cross fracture 
of the prisms, inclining to pearly upon the faces of cleavage. Translu' 
cent. Hardness a 2.5.3.0 (between rock-salt and calcareous spar, nearer 
the latter). Rather brittle. Specific gravity = 7.077. 

The varieties are massive, consisting of columnar particles of compo- 
sition, of considerable size, which present a radiated fracture. They 
seem to have been engaged on all sides in a black, soiling substance, which 
consists chiefly of alternating layers of hematitic and earthy black man- 
ganese, containing calcareous spar. The locality mentioned upon a 
ticket in the Menabiily collection was Mendip. The mineral in question 
resembles sulphate of lead (the prismatic lead-baryte of Mobs) in a re- 
markable d^ree, and must enter that same genus of his order Bary te. 

33. Localities of rare Jlfmera^.— Chrome-ore, the chromate of iron 
has been discovered by Sir Humphry Davy in small granular masses, dis- 
seminated in a greenish-white marble from Buchanan, in Stirlingshire, 
preserved in Mr. Allan's cabinet. Of the Cronstedtite of Stdnmann, a 
mineral hitherto confined to Przibram, the same collection contains 
specimens from Wheal Maudlin, in Cornwall. The Cronstedtite frpm 
the latter locality, presents generally thinner individuals than the Bohe- 
mian one, but is, like this, accompanied by sparry iron, and hexahedral 
iron-pyrites. Another product of Wheal Maudlin has lately attracted 
the attention of mineralogists. The collections of Mr. Allan, Mr. Rash- 
leigh of Menabiily, and Mr. Williams of Scorrier, contain pseudomor- 
phous crystals of Wolfram, in the shape of tungstate of lime- They 
present the form, well known in that species, of an isosceles four-sided 
pyramid, bevelled on the solid angles contiguous to the base, some- 
times of the size of three or four lines in every direction. They are ge- 
nerally engaged in blende, which is cleavable in large lamins, and are 
composed in the interior of a delicate tissue of minute crystals, between 
which numerous cavities are conspicuous, lined with these crystals. 
Sometimes, also, the large pseudomorphous crystals are quite disengaged, 
and accompanied by arsenical pyrites, chlorite, quartz, &c. The colour 
of the streak is almost of the same colour in the pseudomorphous crys- 
tals, and the blende in which they are imbedded. 

34. English Locality of Metallic Lead,— -This substance has lately 
been found in situ in the neighbourhood of Alston. It occurs in small 
globular masses, imbedded in galena and a slaggy substance, accompa- 
nied with red litharge, crystals of blende and quartz. The vein in 
which it is found is in limestone, and of the thickness of an inch, widen- 
ing out to two or three as it goes down. The whole mass within the 
vein is considerably decomposed, and the ore is found in incoherent 
pieces, some of which are about the size of a walnut. Many of them 
have a very slaggy appearance, both externally and internally, while 
others are pure galena, distinctly cleavable, and coated with a white 
mealy sulphate of lead, produced by decomposition. A more particular 
notice of this mineral will probably soon be given. 
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35. American Localities. — Petalite has been discoyered by Dr. TrooBt in 
specimens from the north shore of the lake Ontario, on the beach in 
front of York, the capital of Upper Canada, in a rolled mass weighing 
about a ton, associated with boulders of greenstone, syenite, Labradore- 
feldspar, &c. The specific gravity of this new variety 2.593, so far sur- 
passes that of the Swedish petalite, that the identity of the two minerals, 
if this statement be exact, is rendered very doubtful. 

Spodumene has been found by Mr. Nuttall in Sterling, Massachusetts. 
Mr. George Bowen discovered it among specimens from Deerfield, Mas- 
sachusetts. 

Besides the older one of Haddam in Connecticut, Saratoga in New 
York is a locality of chrysoberyl, according to Dr. Stede. Journal of 
the Acad* of Nat, Sciences of Philadelphia, vol. iii. 

CRYSTALLOGRAPHY. 

36. Contraction produced by Heat in Crystals^-^ln our last Number, 
p. 1 81, we mentioned the curious discovery of M. Mitscherlich, respecting 
the effect of heat on the angles of calcareous spar. From that experiment 
it followed, that if the dilatation of the crystal perpendicular to the axis 
is nothing, the cubical dilatation should be nearly one-half more than 
that of glass. But, in measuring this cubic dilatation, it was found to 
be less than that of glass, from which it follows, that when heat dilates 
the crystal parallel to its axis, it contracts it in directions perpendicular 
to the axis. M. Mitscherlich found this to be the case, by measuring 
with the spherimeter the thickness of a plate of calcareous spar cut pa- 
rallel to the axis, and subjected to different degrees of heat. ' See BuJL 
Philom. 1824, p. 40. 

ZOOLOGY. 

37. New Ascidice.'^M. C. A. Lesueur has published descriptions and 
figures of ten new species from the American seas. Unfortunately, 
however, the internal structure has been overlooked, so that it is impos- 
sible to give them a place in those groups into which the Linnean genus 
Ascidiffi has been subdivided, by the patient and accurate researches of 
Savigny. — Journal of the Academy of Natural Sciences of Philadelphia^ 
vol. iii. p. 2. 

38. Amphiuma Means. This Batrachian reptile was first noticed by 
Dr. Alexander Garden, who communicated a description of its external 
characters, together with an example, in spirits, to Linneus, under the 
above title. (Smith's Corresponderice of Linneus, vol. i. p. 333.) Dr. 
Richard Harlan, Professor of Comparative Anatomy to the Philadelphia 
Museum, has published a figure of the animal from the living specimen, 
with observations on its internal structure, in i^eJoum. Acad. Nat. Scien. 
of Phil. iii. p. 54, tab. iv. The genus Amphiuma agrees with Salaman- 
dra and Triton, in the number of feet, and in the toes being destitute of 
claws. It differs, however, in the feet being destitute of bone, and in 
possessing only two toes on each foot. It differs from the Sirena in the 
number of its feet, and in wanting daws. Nor can it be confounded 
with Apneumona, (a name substituted by Dr. Fleming in his Pl^losophy 
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ofZoohgfff vol. ii. p. 803, for Proleiu, a term long occupied as a genuB of 
infiifiory animalcula,) since it is destitute of permanent giUsj and posses- 
ses cellular lungs. 

39. Annual return ofMigraiing Birds to the same spat. -^The late Dr. 
Jenner, in a curious paper on the migration of birds, published since 
his death in the PhiL Trans, for 1824, mentions the following curious 
experiment : '^ At a farm-house in this neighbourhood I procured several 
swifts, and by taking off two daws from the foot of twelve, I fixed upon 
them an inddible mark. The year following, their nesting places were 
examined in an evening, when they had retired to roost, and there I 
found several of the marked birds. The second and third year a similar 
search was made, and did not fail to produce some of those that were 
marked. I now ceased to make an annual search ; but at the expiration 
of seven years a cat was seen to bring a bird into the farmer's kitchen^ 
and this also proved to be one of those marked for the experiment. 

40. New Fossil Genus of the Order Enalio Sauri.-— Thin new fossil ani- 
mal was brought home by Lewis and Clark from their expedition up the 
Missouri river. It was found in a cavern a few miles south of the river, 
near a creek. It is only a portion of the dental bone that has been found ; 
but Dr. Harlan has been enabled to determine its difference from the 
other species. He proposes to distinguish it by the name of Saubo- 
CEFHALus lanciformis, with the following character : 

Gen. Char. Bodies of the teeth approximated ; those of the superior 
and inferior jaws closing like incisors. Inferior maxillary nerve passing 
along a groove on the mesial aspect of the dental bone. 

Sj)ec. Char, Projecting portions of the teeth smooth and cuneiform. 
Journal Acad. Nat. Scien. Philad. vol. vi 331. 

41. New extinct Fossil Species of Ichthyosaurus. — This specimen, 
which is in the collection of British fossils in the Philadelphia Museum, 
was originally from Bath or Bristol. Dr. Harlan proposes to name it 
Ichthyosaurus coviformis, from the conoidal form of its teeth. It also 
differs from all the four species of Ichthyosaurus, in the greater relative 
thickness of the dental bones.. Joum, Acad. Nat. Scien, Phil. vol. vi. 
p. 338. 

4^. Fossil Elephants.'^Dr. Harlan, in the Joum. Acad. Nat. Scien. PhiL 
ili. 65, endeavours to establish a second fossil, or extinct species, differing 
from the Elephasprimigenius, in the compartments of the teeth being nar- 
rower and more numerous ; and in the plates of enamel, by which these 
are enclosed, being even and not curled. These di^rences, however, be- 
ing merely in degree, and, with existing indications of die intermediate 
varieties, we are prevented from assenting to the conclusion of our author. 
— In some fossil examples, such as Parkinson has noticed, f Organic Re^ 
mains, ili. p. 316.) the plate of enamel, instead of being interrupted be- 
tween each compartment, is continuous at the inner margin of the tooth. 
Dr. Harlan gives a figure of a similar deviation from the natural struc- 
ture^ on the anterior tooth of the lower jaw of the recent Asiatic ele- 
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phftht> whidi is a portion of a whole skeleton belonging to the Museum 
of the Philosophical Society of Philadelphia. 

43. Didoma /«r^fco^«— Professor Jurine of Geneva^ has published 
some interesting notices respecting this intestinal ivorm, in the MAn. de 
la Soc. de Phys. et d^HUt. Nat. de Geneve, ii. p. 147, tab. iii. The mouth 
is situate in the anterior sudker. The stomach divides into two cseea^ 
extending one on each side to the tafl. Two tronsparmit threads arising 
from the anterior sudcer^ proceed one along each cscum^ and are lost in 
minute ramifications in the path of the body anterior to ^e v^tnd snek* 
er. These are regarded as nerves. The otidnct, whidi i^»e&s by a 
poie in front of tlie ventral sucka:, is connected with a convoluted vesi^ 
sd behind the sucker, which extends to the first Of three globular borw 
ders, probably constituting ihe ovarium. This species is common in the 
stomach or rather aeca of the pike, atid in several other fishes. -Rudol* 
phi has observed individuals subject to a cutaneous disease, consisting o€ 
hard tubercular excrescences. Syn* Ent. p. 600, tab. ii. t, 6. 

BOTANY. 

44. Red Snow» — ^The red snow which M. Bauer has so admirably figured 
and described under the hame of Uredo nivalis, Dr. Hdoker in the Bo- 
tanical Appendix, which will soon appear to Captain Panry's second 
voyage, has been disposed to look upon as bdonging to the genus PaU 
mella of Lyngbye. In a letter which we have just received from Pro- 
fessor Agardh of Lund, the esteemed author of so many publications 
on hydrophytok>gy, that gentleman thus expresses himself:—^' A very 
curious fact I will mention to you. I have ascertained the singular cir- 
cumstance that the red snow is an Alga, which I call Rotoeoceus nivaUs, 
and that it is found not only upon all Alps in the spring, but also on 
limestone in Sweden during the summer. It had been observed by 
Linnaeus, and then described as a lichen by Baron WrangeL Having 
had ihe opportunity of examining both the lichen and the red snow 
from the arctic expedition, I find them to be absolutely the same. My 
Memoir on this singular subject will be published in the AcU Acad. No* 
turcB Curiosorum in Germany." 

It may be equally interesting perhaps to know that the specimens 
which Th. Hooker received from Captain Parry, were attached to earth, 
mosses, and rock* 

IT. GENERAL SCIENCE. 

45. Rapid changes in the Quicksands of ihe lesser i9^7*fe«.->-Captain 
Smith, in his description of the Lesser Syrtes, published by Baron Zach, 
in the 9th vol. of his Correspondance, mentions the remarkable fact, that 
when he was at these quicksands at low water, he found them so com- 
pact, that he could with great difficulty foL in them a bar of pointed 
iron for attaching his boat; whereas, on the same day, at high water, 
the surface had become so soft that it could scarcely support a mouse. 

46. New Russian Expeditions.r*''Beddes the voyage which Kotzebue is 
at present performing to the South Sea, Baron Wrangel has performed a 
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third voyage to the norths ia the meridian of Shalatzkoi-Noas^ (N. Lat. 
70* y.) M. Litke has also undertaken a fourth voyage to Nova Zembla, 
and intends to make an astronomical survey of the coasts of Lapland, 
which are but imperfectly known.— -J>//er from Baron Krusenstem to 
Baron Zach. Corr. Astron, 

47. Dutch Expedition. — ^The Dutch government has sent out a ship of 
discovery to the South Seas, under ihe command of Captain Wellingk. 

^ 48. Portable Gas Light Com/wnte^.— Our readers will have much satis- 

faction in learning, that the Portable Gas Company of London is sue- 
eeeding beyond the most sanguine expectations of its projectors ; and 
the use of the portable gas lamp, invented by ^urJownsma^David G<h:- 
don, Esq. is hourly extending, and will soon be in general use wherever 
oil gas is manufactured. Companies have been formed, and extensive 
machinery is manufacturing for Paris, Rouen, and Amsterdam ; and 
companies are forming in Manchester, Dublin, Bourdeaux, Lyons, 
and Nantz.^Why is Edinburgh, where this invention was made and 
first exhibited, the last capital to patronise and adopt it? 

49. Changes in the Contents of Brine Springs.-^Mr, Herrmann of 
Schonebeck, in Prussia, observes, that the relative quantity in the con- 
tents of brine springs, is subject to a variation in regard to the different 
species of salts which they contain. The brine from Halle was analysed 
in 1786 by Gren, who did hot discover in it any muriate of magnesia at 
all. Mr. Herrmann himself obtained in 1798, muriate of lime and mu- 
riate of magnesia, in the proportion of seven to one. Having recently 
analysed the same, he found the quantity of muriate of magnesia to be 
almost the double of that of muriate of lime. According to an ana- 
lysis of 1794, the brine of Schdnebeck contained only 6000 cwt. of glau- 
ber-salt, in the same quantity of brine, in which, supposing the contents 
of muriate of soda to be equal, it contained, in 1883, between 37,000 and 
38,000 cwt. The latter of these brines contains so much of muriate and 
sulphate of potash, that nearly 1000 cwt. of these salts are annually ob- 
tained for sale. Schweigger, b. 10, p. 70. 



Aet. XXVIII.— LIST OF PATENTS FOR NEW INVENTIONS, 
SEALED IN ENGLAND SINCE APRIL 8, 1824. 

April 8. For an Improved Steam Engine. To Samuel Hall, Basford. 

April 12. For Machinery to Saw Grooves, and make Mouldings on Mar^ 
hie, and other Stones. To James Tulloch, London. 

Aprilli. For Improved Cra»Ar*/ori?c//:f,&c. ToIL Potter Burt, De- 
vizes. 

April 14. For an Apparatus for Protecting Books and Covers. To 
William By, Brighton. 

April 14. For an Improved process of making Knife and Scissor Cases, 
&c. To John Gunby, N. Kent Road. 

1 
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April 14. For Iini»oyements on his Portable Gas Lamps. To Dayid 
GoADON> Esq. London. 

. April 14. For an Apparatus for Dressing Cotton, and Flaxen, Woollen, 
and Silk Goods* To John Burn^ Manchester. 

April 15. For Improved Machinery, &c. for making Metallic Rollers, 
Pipes, Cylinders, &c. To Thomas Gettien, Pentonville. 

April 15. For a new Apparatus to Reef Sails. To Daniel Tonge. 

April 27. For a Machine to Pick and Dress Stones, chiefly Granite. 
To A. Dallas, London. 

April 27. For a Machine to Crimp, Plait, and Goffer Linen. To John 
TuKNEA, Birmingham. 

May 1. For Improvements on Steam Engines. To Geo. Vaughan^ 
Sheffield. 

May 6. For Improved Lamps or Lanterns. To John Crosslet, 
London. 

May 6. For Improvements in Water Closets. To James Viney, Isle 
of Wight. 

May 6. For Improvements on the Manufacturing and Refining of Su» 
gar^ To W. Cleland, London. 

May 13. For Improved Methods of Generating Steam. To J. T. 
Paul, London. 

May 13. For Improvements on Looms. To John Potter, Smedley. 

May 15. For an Improved Method of Throwing Shells and other Pro^ 
jectiles. To Jacob Perkins, London. 

May 15. For Improved Apparatus for Casting Iron, &c. To W. 
Church, Birmingham. 

May 15. For Improvements in ih^ Manufacture of Gas. To L. W. 
Wright, London. 

May 15. For Improvements in the Process of Making Iron. To 
Joseph Luckock, Warwickshire. 

May 15. For Improved Steam Carriages. To W. H. James, War- 
wickshire. 

May 18. For Improved Printing Machinery. To Thomas Parkin, 
London. 

May 20. For a Method of Cutting Cards, hy Machinery, and for Ma- 
chinery to Stick Paper together by Paste, &c. To John Dickinson, 
Hertfordshire. 

May 20. For Improved Gun Locks. To James Cook, Birmingham. 

May 20. For an Improved way of making Saddles. To Thomas 
Marsh, London. 

May 22. For a Method of Supplying Water to Houses. To James 
ViNEY, Isle of Wight. 

May 25. For Improved Carriage Lamps. To B. Black, London. 

May 25. For a Machine for Dressing, Stiffening, and Drying Cotton, 
&c. To Joseph Wells, Manchester. 

May 31. For Improvements on Boots and Shoes. To James Hol- 
land, Yorkshire. 
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June 15. For Improvements in Preparing and Manuficturing SHUc. 
To John Hiathcoat, Tiverton. 

June 16. For an Improved Metliod of Manufacturing SaH. To W. A. 
JoEUP, Cheshire. 

June 15. For Improvements in f7iaAriiifirratt^A^/n>ft. ToR.Hooton, 
Warwickshire. 

June 15. For an Apparatus Jbr giving Tension to the Warp in Looms. 
To W. H. UoBBOcxs, Stockport. 

Jane 15. For an Apparatus for Filing Papers. To R. Gabbut, King- 
ston upon Hull. 

June 15. For an Improved Raft for Transporting Timber. To W. 
Habeington County of Cork. 

June 15. For Improved Locks. To C. Chubb^ Portsea 

June 15. For Improved Dntwer, Door, and Lock Knnhs. To B. A. 
Day, Birmingham. 

June 15. For an Improved Method of CfeneraHng Steaan* To John 
MacCubdy^ London. 

June 15. For Imim>ved Apparatus for producing Gas. To Philip 
Taylob, London. 

June 15. For Improved Materials, and Methods of making JB^atsJrom 
them. To JoHH Gibson^ Glasgow. 



Abt. XXIX.-.LIST OF PATENTS GRANTED IN SCOTLAND 
SINCE APRIL 19, 1824, 

8. X o John Holt Ibbetsok, Chelsea, for Improvements in the 
Manufacture of Gas. Sealed at Edinburgh, 21st June, 1824. 

9. To W. Habbikoton, County of Cork, for an Improved Baft for 
Transporting Timber. Sealed at Edinburgh, Slst Jane, 1824. 

10. To Geo. Vaughak, Esq. Sheffield, for an Improvement on Steam 
Engines. Sealed 26th June, 1824. 

11. To Jambs Vinet, Isle of Wight, for Improvements on, and Addi^ 
tions to Water Closets. Sealed 26th June, 1824. 

12. To Robebt Gakbdtt of Kingston-upon-Hull, for an Apparatus 
for Filing of Papers, &c. Sealed 26tb June, 1824. 

13. To Wm. Busk, London, Esq. for certain Improvements on the 
Measts of Propelling Ships, Boats, &c. Sealed 4th August, 1824. 

14. To Matthew Bush, county of Essex, for Im|Nrovement8 in Jfo- 
chineryfor Printing Calicoes, &c. Sealed 13th August, 1824. 



Abt. XXX.— celestial PHENOMENA, 

From October 1, 1824, to January 1, 1825, calculated fir the Meridian 
of Edinburgh. By Mr. Gboboe Inves, Aberdeen. 

These calculations are made for Astronomical time, the day beginning 
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Celestial Phenomena, October '^December y 1824. 



at noon. The Conjunctions of the Moon and Stars are given in Right 
Ascension. 
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DESCRIPTION OF PLATES IN VOL, I. 

PLATE I. Figs. 1. and 2. Represent the janctimi of the LittMr 
stone and Trap of Clunie, in Perthshire. 

Fig. 3. Garden's form of Dobereiner^^s Hydro-pneuma- 
tic Lamp. 

Fig. 4. Mr. Adie*s form of ditto. 

Figs. 5, 6. Figures for illustrating Malus*s Disoerery 
of the Polarisation of Light by Reflexion. 

Figs. 7, 8, 9. The Circular Segment Micron^eter. 

Fig. 10. Dr. Hare*s Electronieter. 

Map of Upper Laos* 

Is illustrative of Mr. Hi^dinger's Papttf os the Regular 
Composition of Crystals. 

Are illustrative of Dr. HookjBr and Dr. Grevilfe's Paper 
en Mosses. 

A Map of the Discoveries of Captain Pftny an4 
Captain Franklin. 

Fig. 1. Represents Perkins's Steam Engine. 

Fig. 2. Illustnites Professor Barlow's Electro-Magneilo 
Experiment. - 

Fig.*3. Childrenite, a new Minet«d. 
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Figs. 7, 8. Illustrate M- Bidone*s Paper on Waves. 
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ters. 

^ig. 3. The Steinbarte of Shetland. 

F$g. 4. Babinet's Hygrometer 
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PLATE XIII. Is illustrative of Mr. Haidinger's Pliper on tthe Ri^ar 
Composition of Crystals. 
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